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INTRODUCTION. 


The Monruty Weatuer Review for June, 1904, is based on 
data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood Ser- 
vice, regular 43, special river and rainfall, 190, special rainfall 
only, 56; voluntary observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations at about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
tier, Director of the Physico-Geographiec Institute, San José, 


Costa Rica; Commandant Francisco S. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorologi- 
cal Office, London; Rev. José Algué, 8. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office; Sefior Enrique A. Del Monte, 
Director of the Meteorological Service of the Republic of 
Cuba, 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10° 30" west of Greenwich. The Costa Rican standard merid- 
ian is that of San José, 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures ”’ or “sea- 
level pressures,” are now reduced to standard gravity, so 
that they express pressure in a standard system of absolute 
measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


The severest storm of the month over the eastern Atlantic 
crossed the British Isles during the 15th and 16th, with lowest 
reported barometric pressure, 29.04 inches, at Stornoway, 
Scotland, on the latter date. A disturbance of moderate 
strength advanced from the southward over France and Eng- 
land during the 9th and 10th, and the barometer was rela- 
tively low over the British Isles from the 24th to 26th and on 
the 30th. 

High barometric pressure prevailed in the vicinity of the 
Azores, except from the 8th to 11th, the lowest barometer 
and the maximum wind velocity of the month, 52 miles an 
hour from the southwest, occurring at Horta on the 8th. 


From the 10th to 15th the barometer continued low over’ 


Cuba and, while no marked cyclonic disturbance appeared, 
torrential rains occurred over the eastern part of the island 
from the 10th to 13th. 

The general disturbances that appeared over the United 
States were not severe in character, and no well-defined storm 
traversed the middle and south Atlantic, Gulf, or Pacific coasts. 

Severe local storms were reported in Nebraska on the Ist, 
from the middle Mississippi and lower Missouri valleys to 
Oklahoma and Indian Territories on the 3d, in the Middle 
Atlantic States on the 5th, and in eastern New York on the 26th. 

The termination of the warm wave of the third decade of 
the month was announced on the morning of the 25th by the 
following special forecast: 


The present warm wave will be broken in the lower Ohio Valley and 
the western Lake region to-night, in the upper Ohio Valley and the east- 
ern Lake region Sunday, and in the Middle Atlantic States and western 
New England by Sunday night, and will be followed by two or three 
days of moderate temperature. 

Early in the month floods became general in the streams of 
Kansas, and in rivers draining to the southward farm lands 
and railway tracks were submerged. Flood conditions also 
set in in the Arkansas and Red rivers during the first decade 
of the month. The Red River continued to rise at Shreve- 
port until the 24th, when 28.5 feet was shown on the gage. 
For two weeks the Weather Bureau had sent out warnings 
that a stage of about 29 feet, the danger line, would be 
reached at Shreveport by the 25th. 

On the 5th warning of a 27-foot stage in the Arkansas River 
at Little Rock was issued. The crest of the flood reached 
Little Rock on the 11th, when a stage of 27.8 feet, 4.8 feet 
above the danger line, was reached. 

NEW ENGLAND FORECAST DISTRICT. 

There were no violent storms along the coast. The monthly 
precipitation was below normal and unevenly distributed. 
Heavy frosts were reported in northern, and heavy to light 
frosts in southern sections, during the first decade of the 
month.—J. W. Smith, District Forecaster. 

WEST GULF FORECAST DISTRICT. 

No general storm occurred, temperature changes were slight, 
and showers frequent.—/. M. Cline, Distrwt Forecaster. 
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NORTH-CENTRAL FORECAST DISTRICT. 

No storms of marked force crossed the upper Lakes, and 
warnings were ordered but once, on the 3d. The highest wind 
recorded during this storm was 60 miles an hour, from the 
northeast, at Duluth, Minn.—/.. J. Cox, Professor and District 


Forecaster. 
ROCKY MOUNTAIN FORECAST DISTRICT. 


The month was unusually cool, with heavy rains on the east- 
ern slope. For the frost that visited western Wyoming on the 
25th warnings were issued on the morning of the 24th.—J/. H. 
Brandenburg, District Forecaster. 

SOUTH PACIFIC FORECAST DISTRICT. 


The month was uneventful. On the morning of the 3d high 
winds occurred at Point Reyes, Southeast Farallon, and on 
Mount Tamalpais, while at San Francisco the wind was light. 
A light shower, that was forecast, occurred at San Francisco 
June 30. Ina record of fifty-five years this is the only rainfall 
shown for June 30.—A. G. McAdie, Professor and District Fore- 


caster. 
NORTH PACIFIC FORECAST DISTRICT. 


The month was dry and cool, and frosts occurred as late as 
the 25th, nearly all of which were forecast twenty-four hours 


in advance. 
The lower Columbia River remained nearly on a stand 


slightly below 20 feet until the 13th, when it slowly fell until 
the end of the month.—Z£. A. Beals, District Forecaster. 


RIVERS AND FLOODS. 


Destructive floods, due to excessive precipitation during the 
first few days of the month, occurred along the Arkansas, Red, 
and Kaw rivers, and their tributaries. The amount of prop- 
erty destroyed or damaged was large, and the loss to the 
farmers and planters on the bottom lands was especially heavy. 
All growing crops were badly washed, and in many instances 
completely destroyed. 

A description of the flood conditions along the Arkansas 
River, prepared by Mr. E. B. Richards, official in charge, U. 8. 
Weather Bureau office, Little Rock, Ark., follows: 


The flood of June, 1904, in the lower Arkansas River, owed its incep- 
tion to the general and excessive rainfalls during the first few days of 
the month in the valleys drained by the Arkansas and its tributaries. 
These rains caused a decidedly rapid rise at Fort Smith from the 3d to 
the 7th, inclusive; the stage at Fort Smith was 12.7 feet at 7 a. m. on 
the morning of the 3d, and 21.5 feet on the following morning, a rise of 
8.8 feet in twenty-four hours. In consequence of this rapid rise at Fort 
Smith, this office at once called for special readings at Fort Smith and 
Dardanelle for the 5th, 6th, and 7th. Flood warnings were issued on 
the 4th to points above and below Little Rock, forecasting a stage of 
27.0 feet at Little Rock, just 0.9 foot lower than the highest stage reached 
by the disastrous flood of 1892, and 0.5 foot lower than the flood of April, 
1898, when the lowlands along the Arkansas, from Little Rock to the 
mouth, were overflowed and devastated. This warning was widely dis- 
seminated by telegraph, telephone, and through the mails and the press. 
On the morning of the 5th another flood bulletin was issued and the 
warning disseminated, and bulletins were posted in prominent public 
places throughout the city. 

The crest of this rise reached Little Rock on the 11th, and a maximum 
stage of 27.8 feet was attained at 7 p. m. of that date. ‘The danger line 
was passed during the night of the 5th and was exceeded 14 consecutive 
days thereafter. At 7p. m. of the 5th the stage at Little Rock was 22.6 
feet, only 0.4 foot below the danger line; at 7 a. m. of the 6th the stage 
was 24.7 feet, a rise of 11.6 feet since the morning of the 5th. On the 
8th warnings were sent out by mail forecasting a stage in excess of 27.0 
feet. The river continued to rise slowly until the 12th. On the morn- 
ing of that date the gage read 27.7 feet; at 7 p. m. it read 27.8 feet, the 
highest stage since 1892, being just 0.1 foot lower than the highest stage 
of the flood of that year, and 0.3 foot higher than the maximum stage 
forecast by the Weather Bureau. 

The Little Rock Board of Trade, appreciating the value of these warn- 
ings, and realizing the great damage that would result from such a stage 
at Little Rock, chartered the steamer Henry Sheldon, and held her in 
readiness to start at a moments notice to render assistance to the dwell- 
ers in the lowlands along the Arkansas River. This precaution, while 
wise and timely, proved to be unnecessary, for the inhabitants of the 
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lowlands had not forgotten the terrible destruction caused by the floods 
of 1892 and 1898, which had been predicted by the Weather Bureau, and, 
with the great calamities which attended those floods still fresh in their 
memories, they acted promptly upon the first note of warning, and 
moved all of their stock and movable property to places of safety, and 
every precaution was taken to save life and property. The Arkansas 
Gazette, in the issue of the 8th, said: ‘* Up to the present time it is be- 
lieved there has been no loss of life, and this is attributed to the early 
warnings sent out by the Weather Bureau. Section Director Richards 
made his prediction of a 27.0-foot stage on Saturday, and as a con- 
sequence occupants of the lowlands received ample warning.” 

The warnings had been sent out in ample time to enable people to 
move their stock and property to places of safety. Levees were 
strengthened or built higher and new levees were constructed in some 
heretofore unprotected localities. Notwithstanding the precautions 
taken and the extra work done, many levees were broken by the high 
water with its swift current (consequent upon the low stage of the Mis- 
sissippi River), and many thousands of acres of growing and flourishing 
crops destroyed, thousands of acres of land inundated and washed away, 
and houses and fences swept away by the relentless torrent. 

The damage done by this flood along the Arkansas, from Fort Smith to 
the mouth, was greater than by any flood heretofore experienced, for the 
reason that more land in the bottoms was under cultivation, and it was 
too late in the season for the farmers to replant their devastated fields 
after the water had receded. 

Navigation was seriously interrupted, as landing at many points along 
the river was difficult and dangerous; boats could not pass under the 
bridges, nor could they breast the swift running current. 

The fall was slow and steady from the 12th to the 28th, when, by 
reason of the heavy rains of the 28th in the tributary branches in the 
upper Arkansas, which were augmented by continuous local rains in the 
lower valley, the river began to rise again at Fort Smith and Dardanelle, 
and at Little Roek on the 30th; this rise was only temporary and not 
serious, and no further damage was done. 


A rapid rise occurred in the Kaw River and its tributaries 
on the 3d, and as weather conditions favored a continuance of 
the heavy rains, a repetition of the disastrous floods of the 
spring of 1903 was feared. Fortunately, the rains ended on 
the 5th, but in the meantime many of the smaller streams had 
reached a flood stage, with a consequent overflowing of all 
property interests along their courses. About one-fourth of 
Newton, Kans., was overflowed; many persons were rendered 
homeless, and much valuable property lost or damaged. 

At Emporia, Kans., three inches of precipitation fell within 
a few hours, and the Cottonwood River rose at the rate of six 
inches an hour, flooding the business portion of the town and 
destroying much property. 

The floods along the Red River were also of a severe char- 
acter and were the cause of heavy losses, particularly to grow- 
ing crops on the lowlands. 

The following report regarding these floods is furnished by 
Mr. J. W. Cronk, official in charge, United States Weather 
Bureau office, Shreveport, La. 

From June 9 to 20, inclusive, the Red River was above the danger line 
of 28 feet at Fulton, Ark., the highest stage, 31.6 feet, being recorded on 
June 13 and 14. Above Fulton, at Arthur City, Tex., the river reached 
a stage of 23 feet on June 6 and 24 feet on June 13. Below Fulton, at 
Shreveport, the river rose to its highest stage, 28.5 feet, on June 24 and 
25. The flood was caused by heavy rainfall unevenly distributed over 
the upper watershed of the Red River from June 3 to 9. 

Prompt warnings from the Weather Bureau prevented loss of life, live- 
stock, household goods and other portable property in the overflowed 
districts, which embraced the unprotected lowlands in the Red River 
Valley, in Arkansas and northern Louisiana, above Shreveport. Dam- 
age to crops (principally cotton), however, was heavy, many thousands 
of acres of cultivated bottom lands being unprotected by levees. 

The press, levee officials, including the State’s Chief Engineer, and 
the people, without exception, have praised the work of the Bureau in 
no uncertain words. That this praise is deserved may be judged from 
the fact that warnings issued from two to ten days in advance were 
noticeable for their correctness, giving nearly the exact date and height 
of the flood stage. 

As to the benefits derived from warnings, above $100,000 is the nearest 
estimate that can be made at this time of the value of property protected 
and saved, and that amount would not cover the unavoidable loss in the 
cotton crop. 

The forecasts of weather and river stages by the Weather 
Bureau during these floods were very accurate and received 
the commendation of the press and public generally. Farm- 
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ers, planters, manufacturers, and others interested received 
timely warnings,and all portable property was removed to 
places of safety. 

The highest and lowest water, mean stage, and monthly 
range at 194 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
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on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red. 


CLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during June are furnished by the directors 
of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 


Alabama.—Month, as a whole, fairly favorable for crop growth, though 
rainfall insufficient in scattered portions; rains of last decade beneficial 
to all crops. Cotton, corn, and minor crops made satisfactory progress, 
except where rain was insufficient; cotton bloomed by 10th, and fruited 
satisfactorily during last two weeks, when early corn was earing well; 
oats and wheat harvested, oats light yield, but wheat good; early peaches 
marketed, with good yield; late peaches continued promising.—F. P. 
Chaffee. 

Arizona.—Temperature averaged slightly below normal. The days 
were warm and the nights cool. Light frosts occurred in northern dis- 
tricts. The droughty conditions, which had prevailed for several 
months, continued during June. In the lower Colorado Valley crops 
made fine growth, but elsewhere crop conditions, which were poor at the 
beginning of the month, continued to deteriorate. Range feed and stock 
water were very scarce, and stock suffered greatly, with much loss by 
death.—M. E. Blystone. 

Arkansas.—The temperature was below normal and the rainfall exces- 
sive. Large area overflowed in the Arkansas and Red River valleys 
first of month, causing loss of all crops; some overflowed land was re- 
planted to corn and peas. Cotton small but healthy; made good growth; 
chopping about completed; some blooming. Corn about all laid by in 
good condition; full crop indicated. Potatoes good crop. Wheat and 
oat harvest progressing; yields satisfactory. Apples and peaches prom- 
ise good crops.—-O. C. Burrows. 

California.—Northerly winds during the first half of the month caused 
still further damage to the grain crop, but fruit and grapes were not 
materially injured. More favorable weather prevailed toward the close 
and grain showed considerable improvement. Wheat, oats, and barley 
will fall below the average in yield and quality. Many varieties of 
deciduous fruits were yielding light crops. The hay crop now being 
harvested is unusually good. Grapes will yield a heavy crop.—Alexrander 
G. Mc Adie. 

Colorado.—Month favorable. Beet thinning finished, excellent crop. 
Some potatoes replanted in northern counties, at end of month crop was 
in good condition with early varieties ready for market. Rain caused 
rapid improvement in ranges in extreme southern counties and lower 
Arkansas Valley. Wheat and alfalfa generally good crops. Oats excel- 
lent. Corn backward and weedy, but improved rapidly with warmer 
weather. Fine prospects for fruit.—F. H. Brandenburg. 

Florida.—The deficieney in rain, mostly over the cotton counties, with 
cool nights during the early part of the month retarded growth, but 
later warmth caused improvement; fruiting was heavy, though the plant 
was smaller than the average. Early corn was very poor; the late 
planted was good. Minor crops did well. Citrus fruits were in good 
condition, though much of the crop was lost during May drought. The 
pineapple crop was damaged by dry weather.—A. J. Mitchell. 

Georgia.—The temperature was practically normal; the precipitation 
much below average. The distribution of rainfall was irregular. Drought 
prevailed in many sections, while in the extreme southeast and a few of 
the northeastern and northwestern counties the total falls varied from 
5 to 8.50inches. The outlook for cotton was generally encouraging; corn, 
as a rule, made satisfactory progress; wheat yielded well; large ship- 
ments of peaches were made.—J. B. Marbury. 

Idaho.—The month was characterized by two cool periods, culminating 
in damaging frosts in many localities on the 11th and 12th and the 24th 
and 25th; potatoes, corn, sugar beets, and garden vegetables were badly 
frozen in exposed districts, and some alfalfa, small grain, and fruit were 
injured. With exception of these frost periods weather conditions were 
generally favorable, water for irrigation was abundant, and vegetation 
that escaped frost damage made satisfactory growth,—Edward L. Wells. 

Illinois. —Corn made thrifty, but not rapid growth; oats were generally 
promising, although heading short; wheat harvesting was well under 
way at end of month with satisfactory yield; clover was yielding well in 
the southern half of State, but the crop was short in the northern dis- 
— berries were plentiful, but apples were unpromising.— Wm. @. 

urns. 

Indiana.—Precipitation was deficient, but fairly well distributed. The 


daily mean temperature averaged about 2° below normal. Planting corn 
was finished about June 15; a good stand was secured and the crop, 
although late, was in fair condition. Wheat prospects improved until 
last week of month when it was attacked by rust; a very light crop was 
expected. Clover was weedy, and was being harvested. Oats, timothy, 
and potatoes grew well. Pear and apple trees suffering from blight.— 
W. T. Blythe. 

Jowa.—June was deficient in temperature, rainfall, and sunshine. 
Rainfall was unequally distributed, ranging from less than an inch to 
more than 8 inches. And yet no part of the State suffered heavily from 
deficiency or excess. On the whole, the month was favorable for the 
staple farm crops, especially small grain, grass, and vegetables. Corn 
made a healthy start, though about a week late compared with average. 
Apples promising. Berry crop good.—John R. Sage. 

ransas.—Wheat harvest began in southern counties the third week 
and in central counties the fourth, greatly retarded by wet weather which 
also damaged some of the grain. Oat cutting began in extreme south last 
week; crop improved materially. Corn grew rapidly, tasseled in south- 
ern counties last week. Grass grew rapidly. First crop alfalfa cut 
early in month, much damaged by wet weather. Apples dropped badly 
in several counties, gave fair promise in others. Potatoes marketed in 
many counties, rotted badly in bottom fields.—T. B. Jennings. 

Kentucky.—The precipitation was quite unevenly distributed, but 
nearly all sections received enough to keep crops in fair condition. Wheat 
made great improvement and was being harvested at the close of the 
month. The nights were too cool for the rapid growth of corn, but it 
kept vigorous. Less than the usual acreage of tobacco was set out and 
made good progress. Oats, rye, potatoes, and garden vegetables did well. 
Fruit did fairly well. Farm work was kept well up.—H. B. Hersey. 

Louisiana.—Seasonable temperature and occasional showers proved 
very favorable for cotton, but there were several localities where the 
rainfall was not sufficient. The plant issmall forthe season of the year, 
but its general condition may be classed as good; early planted cotton 
is fruiting nicely. Corn suffered as a result of insufficient rainfall in 
parts of the eastern and southern districts, but was promising else- 
where. Sugar cane and rice did well. Truck gardens yielded satisfac- 
torily. All crops were well cultivated.—J. M. Cline. 

Maryland and Delaware.—June weather was favorable for agriculture. 
Rainfall was above normal for the first time sinee October, 1903. Dur- 
ing the last decade wheat harvest made good progress, and much fine 
hay was secured. Corn was uneven and backward, but well tilled and 
thrifty. Oats were quite promising. Tobacco grew well and stands 
were fairly satisfactory. Peaches and apples were plentiful in some lo- 
ealities, but not generally. Other fruits were fair to good.— Oliver L. 
Fassig. 

Michigan. —Most of month was cool, and a moderate drought prevailed 
during second decade. The cool, dry weather retarded germination and 
growth, particularly of corn. Lack of moisture was especially detri- 
mental to meadows, oats, and barley, and shortened strawberry crop 
considerably. During last decade moderate showers greatly improved 
meadows, barley, oats, wheat, and rye, and the warmer temperatures 
forwarded corn and germination of beans and buckwheat. Generally, 
potatoes and sugar beets made good progress throughout month.—C. F. 
Schneider. 

Minnesota.—A month of frequent showers and considerable cloudy 
weather. The rains were generally beneficial, those early in the month 
helping the recently seeded late oats, barley, flax, and fodder crops. 
Wheat, oats, and barley grew well all the month, and began heading to- 
ward its close. Corn was backward, and in many places poor. Flax and 
potatoes grew finely. Clover and timothy promised heavy crops. Light 
frost in northern portions on the morning of the 14th.—7. S. Outram. 

Mississippi.—Crops were kept well cultivated and made fairly good 
growth. Stands of cotton were generally good; chopping was completed 
and by the close of the month blooming was becoming general; lice 
wrought slight damage east. Early corn did well, except east and south, 
where somewhat injured by dry weather; late corn was promising. Oats 
made a fair yield north. Peas were planted and generally came up to 
splendid stands. Sugar cane and melons did well. Peaches were 
plentiful.— W. S. Belden. 

Missouri.—The first ten days were quite favorable for farming opera- 
tions and plant growth, but the last three weeks were unfavorable be- 
cause of too much rain. Over the greater portion of the northwest, 
southwest, and central sections all farm work was practically stopped; 
corn fields were foul with weeds; wheat harvesting was much delayed, 
and considerable damaged by rust; oats suffered from same conditions; 
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considerable hay damaged; apple prospects poor; peaches and other 
fruit fair to good.—George Reeder. 

Montana.—First two weeks too cool and cloudy for rapid growth, 
although moisture was abundant; latter half generally warm and dry. 
Potatoes and garden truck damaged locally by frost during first and last 
decades. Ranges good and cattle and sheep gained rapidly. First crop 
of alfalfa a good yield; unirrigated meadows, oats, and spring wheat 
injured by drought in western counties. A good crop of apples and 
plums; cherries and berries excellent.—R. F. Young. 

Nebraska.—Low temperature with excessive precipitation caused a 
rank growth of grass, wheat, and oats. Grass in pastures and ranges 
was unusually good. The hay crop will be large. Rust seriously dam- 
aged wheat in southeastern counties the last ten days of the month. 
Spring wheat and oats were little damaged by rust. Corn was small and 
weedy, as the low temperature caused slow growth and the wet condi- 
tion of the soil retarded cultivation.—G@. A. Loveland. 

Nevada.—The month was moderately warm and unusually dry. Water 
was generally plentiful throughout the month for irrigation of crops. 
The hay, grain, and vegetable crops made rapid and satisfactory growth. 
Stock of all kinds did well, the range feed being fine and abundant. The 
harvesting of hay was pretty general the latter part of the month, and 
from one to two good crops of alfalfa were secured in excellent condi- 
tion.—J. H. Smith. 

New England.—Cool weather prevailed. Almost daily showers during 
the first decade were followed by generally fair weather with much sun- 
shine. Killing frosts occurred in the northern section and light to heavy 
frosts in the southern near the close of the second decade. There was a 
steady improvement in crops during the month, and at its close they 
were, with slight exceptions, up to average condition and making satis- 
factory growth.J. W. Smith. 

New Jersey.—All growing crops have made good progress during the 
month. Frequent thunderstorms, heavy in places, were very beneficial. 
Oats, rye, wheat, and all truck crops were in good growing condition at 
close of the month, except in a portion of the southern section, where 
a marked deficiency of rainfall had shortened the yield of early potatoes 
and grass. Orchard fruits were not so promising, as the ‘‘June drop” 
was heavy.—Edward W. McGann. 

New Mexico.—Local showers occurred throughout the month, heaviest 
in the eastern half, but not sufficient in west and southwest to relieve 
the drought. There was, however, general improvement in stock, crops, 
range, and water supply, most marked in northeastern counties. A 
little planting was done, with fair germination, and irrigated crops did 
well. Alfalfa harvest continued throughout the month in northern 
counties.— Charles E. Linney. 

New York..—Decided ranges in temperature, killing frosts occurring in 
places on the 10th, 11th, and 23d. Large part of rain fell during first 
nine days; insufficient precipitation during latter half of month. Corn 
very backward. Wheat and rye poor. Yield of hay diminished by the 
drought. Potatoes, oats, and barley backward, but in fine condition. 
Beans, tobacco, grapes, garden truck, sugar beets, and hops good. Early 
sown buckweat in bloom. Apples promising. Peaches, pears, plums, 
and cherries light.—R. G@. Allen. 

North Carolina.— Rainfall in eastern counties deficient; elsewhere the 
month, as a whole, was favorable. Cotton was practically free from lice 
and made satisfactory growth. Corn grew to good stands. Harvesting 
wheat and oats nearly completed; yield and quality of wheat excellent; 
oats fair. Tobacco was thrifty the whole month, though slightly back- 
ward. Planting sweet potatoes and digging Irish potatoes completed. 
Fruit, except apples, looked promising.—A. Wiesner. 

North Dakota.—Very heavy rainfall during the month completely satu- 
rated the ground, and in some low places, especially in the lower Red 
River Valley, caused considerable damage to grain. In other sections 
the rains were beneficial, and all small grain, except flax, was in excel- 
lent condition. The temperature, while only slightly below normal, had 
an unfavorable effect on corn, and at the close of the month the crop was 
very backward. Prairie and tame grass promised an abundant crop.— 
B. H. Bronson. 

Ohio.—Temperature and precipitation were slightly below normal. 
The heaviest rains occurred mostly on the Ist, 21st, 28th, and 30th. Corn 
was in good condition. Wheat improved beyond expectations, but there 
was complaint of red and black rust. Oats were very promising. Rye and 
barley improved. Buckwheat was being seeded. Potatoes and garden 
crops made favorable progress. Tobacco plant setting practically com- 
pleted.—J. Warren Smith. 

Oklahoma and Indian Territories.—Month marked by the heaviest pre- 
cipitation for the past fourteen years; considerable damage to crops by 
water and hail in some localities. Wheat and oat harvest about com- 
pleted, yields poor to fair. Corn made fair to good growth, with pros- 
pect for excellent yield. Cotton did well in most localities, and gen- 
erally in good state of cultivation. Kaflir, broom corn, cane, millet, 
milo maize, and castor beans in good condition. Fruit continued to do 
well and was ripening,—C. M. Strong. 

Oregon.—The month was dry and warm. 
ficial to all crops, but more were badly needed. 


The rains that fell were bene- 
Fall wheat, oats, and 


barley headed and filled nicely. The late sown grains grew poorly and 
the indications were for light yields. 


Pastures were drying up, but stock 
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The hay crop was very uneven, being gen- 


continued in good condition. 
Gardens and root crops made poor 


erally much below the average. 
growth.—Edward A. Beals. 

Pennsylvania.—Temperature and rainfall practically normal. Month 
closed with oats, potatoes, clover, and timothy in excellent condition; 
pastures furnishing ample feed; tobacco plants somewhat backward, but 
thrifty, of good color, and promising; berries and garden truck plentiful, 
and fruit, peaches excepted, as good as or better than anticipated. Hay- 
ing, harvesting, and cultivation were well under way, but a large acreage 
of corn that had been replanted needed more warmth and sunshine to in- 
sure its proper development and maturity.— 7. F. Townsend. 

Porto Rico._-Weather generally very dry gfter the first week, especially 
in the southern division. Late planted small crops were lost in places 
and cotton and cane were injured. Sugar making ended at most haci- 
endas; yield generally satisfactory. With normal weather conditions 
the next cane crop promises to be large. Coffee trees withered and some 
berries fell. Cotton and small crops were planted and corn, beans, and 
rice harvested. Alligator pears were maturing and pineapples had be- 
come abundant. Pasturage was becoming scarce.—E. C. Thompson. 

South Carolina.— Excepting afew cool nights, the temperature was favor- 
able for crop development. Precipitation was deficient over nearly half 
the State and it was excessive over small areas. Corn, cotton, tobacco, 
rice, and other field crops improved where the rainfall was ample, and 
made very satisfactory growth generally, especially cotton, which, on 
sandy lands, fruited heavily and began blooming. Peaches ripened, with 
the quality of the fruit unsurpassed. Wheat and oat harvest and thrash- 
ing were finished.—J. W. Bauer. 

South Dakota.—Conditions were favorable for spring wheat, oats, barley, 
rye, spelt, grass, potatoes, flax, and millet. Corn was healthy, but cool 
nights and frequent showers retarded its growth and cultivation some- 
what. Pasturage and hay grass were excellent. By the 30th early wheat 
was heading, and barley, rye, and spelt were either in head or heading, 
with bright outlook for all small grains, except that some wheat was 
weedy. Range live stock gained flesh rapidly. There was slight local 
damage from hail.—S. W. Glenn. 

Tennessee.—The month was favorable to crops. The rainfall was un- 
evenly distributed, but generally sufficient. Corn was mostly laid by, 
was generally in fine condition and very promising. Cotton and tobacco 
were doing well. Wheat was about all in shock, and a much better crop 
than had been expected. Oats were being harvested, with good yields. 
Much good hay was saved. Gardens and truck crops were good. Apples 
and peaches generally promised good crops._-H. C. Bate. 

Texas.—-The rainfall was well distributed through the month and over 
the State. The temperature conditions were favorable for plant devel- 
opment. Cotton made rapid growth; some fields became foul in the 
northeastern part of the State, but the crop was generally kept in a fair 
state of cultivation; the plants were fruiting nicely in all sections of the 
State by the close of the second decade; boll weevils increased in num- 
ber and at the close of the month were present and doing damage in 
the southwestern, central, eastern, and coast divisions. Corn matured 
nicely, and by the close of the month a large crop was assured. Fre- 
quent showers interfered with the harvesting of wheat, oats, barley, and 
rye, but this work was generally completed by the close of the second 
decade. Rice and sugar cane were in good condition at the close of the 
month. Ranges, pastures, hay, and forage crops did well; some hay 
was cut.—L. H. Murdoch. 

Utah._-The temperature was below and the precipitation about nor- 
mal. Crops made rapid growth, and by the close of the month wheat 
was heading and harvesting had begun in the southern counties; the 
stand was good and all indications pointed to large yields. Rye, oats, 
and barley were in good condition. The first crop of alfalfa had been 
gathered. Fruit prospects were bright; potatoes were being marketed; 
ranges were excellent, and stock was thriving.—R. J. Hyatt. 

Virginia.—The weather conditions throughout the month were, in the 
main, cool and moist. Crops, however, made very good progress. Wheat 
and winter oat harvest was general in the last decade; the yields of each 
were less than average, though wheat was of fine quality. Spring 
oats were quite promising, and corn made excellent progress. Good 
stands of tobacco were generally secured. The fruit crop, especially 
apples, was unpromising. Minor crops did well._-Edward A. Evans. 

Washington.__Nearly average rainfall, but badly distributed, the last 
week being entirely without rain, except a few showers in eastern coun- 
ties. Temperature seasonable, except severe frost on 23-24th, which 
injured wheat, oats, corn, potatoes, beans, peas, and other vegetation. 
Wheat was not shriveled or burned by hot winds, and winter wheat 
headed and filled in excellent condition. Crops have not done as well 
as was expected, which was probably due to great deficiency of rain in 
May.—G. N. Salisbury. 

West Virginia._-The weather was generally favorable for crop growth, 
but cultivation was considerably delayed during the first two weeks. 
Corn and potatoes made excellent growth, although the nights were 
somewhat too cool for corn. Wheat and rye improved greatly, and 
meadows made rank growth. Clover was harvested with a fair yield. 
Pastures were never better, nor stock in finer condition. Oats, gardens, 
cow peas, and millet did well, but apples and peaches continued to fall, 
and the outlook was less favorable.—£. C. Vose. 
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In the following table are given, for the various sections of lowest temperatures, the average precipitation, and the great- 
the Climate and Crop Service of the Weather Bureau, the aver- est and least monthly amounts are found by using all trust- 


age temperature and rainfall, the stations reporting the highest worthy records available. 


and lowest temperatures with dates of occurrence, the stations The mean departures from normal temperature and precipi- 
reporting greatest and least monthly precipitation, and other tation are based only on records from stations that have ten 


data, as indicated by the several headings. 


The mean temperatures for each section, the highest and records is smaller than the total number of stations. 


or more years of observation. Of course the number of such 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
z Monthly extremes. Greatest monthly. Least monthly. 
Section. o © i} 
so | - | 
i= 3 | | 
= =) < | < 
77.8 — 0.5 || Opelika.............| 108 6 || Ashville ............ | 47 15§ 2.94 | —1.33 || Opelika............. 6.46 | Letohatchie....... .| 0. 40 
78.0 — 1.0 Aztec ............... 117 18 | Grand Canyeon......| 30 1] 0.09 —0.16 | Fort Grant ......... 0.61 || 14 stations.......... | 0.00 
71.1 1.3 2Volcano Springs ....| 116 | 11-13 || 21 0.04) —0.27 |! Zenia............... | 1.24 Many stations ..... 0. 00 
50.0 |— 3.9 Lamar 30 | Wagonwheel Gap... 21 2.59) +1.09 || Blaine.... ........ | 0. 20 
79.2 0.6 || Lake City .... 102 19 || Tallahassee .........| 52 6.17 | —0.84 || Myers .............. | 14.86 | Tallahassee......... 1,33 
77.4 |— 0.6 | 44 139) 2.95 | —1.79 || Wayeross........... | 8.52 | Milledgeville... ... 0.79 
Garnet.... 108 seen 15 2.20 Grangeville ........| 3.44 || Burnside ........ ..) 0.14 
Illinois ........ @.6 |— 2.3 || Peoria.............. 96 30 17 § 3.02 | —1.01 || Mascoutah.......... 6.90 || Chicago............ 0.55 
Indiana............ce0ce 69.6 — 2,1 |$Mount Vernon...... os 25e Topeka, Winamac.. 43 154 3.03 | —1.35 | Holland ............ | 7.68 || Rensselaer.......... 0. 52 
(Rome | %) 43124 | 
Clinton, Ridgeway..| 94 23 | | | | 
67.1 |— 2.5 |\¢Ruthven............ | 94 23>)| Charles City ........ 35 2] 3.45 —1.05 Humboldt .......... Bi 0. 59 
70.4 — 3.2) Medicine Lodge..... 100 | 35) 5,6] 7.04 Fall River.......... 16. 07 2.02 
73.2 1.0 | 99 48, 10] 3.14 | —0.94 Leitchfield.......... 6,03 || Franklin ........... 1,45 
(Collinston .......... | 99 17), J | 
Louisiana ............... 80.0 0.5) Franklin, Liberty- 99 | 18)|| Calhoun ............| 56) 14] 3.89 | —1.65 Grand Coteau.......) 7.45 || Port Eads........... 0. 64 
hill, Minden...... | 9 18 
Maryland and Delaware.[ 70.2 — 1.1 | Millsboro, Del........ 99 26 | Chewsville, Md..... 4.52 | 40.97 | Great Falls, Md.....| 9.94 || Seaford, Del ........ | 2.02 
63.6 — 0.9 24 | Humboldt.......... 21 16} 1.88 —1.66 Harrisville ......... | 0.35 
Minnesota .............4 63.2 — 1.9 18¢ | Milaca.............- | 15] 4.26 40.05 | Zumbrota........... 8.40 | Faribault...........| 2.08 
Mississippi . .... ...... 73.5 —0.4 | $shoccve 487 | 8.82 | Okolona...... ..... 0.95 
70.5 3.3 | $Princeton, Protem..| 93 | 45) 6.42 | +1.47 || Nevada............. 13.79 || Princeton........... 1, 60 
58.6 0.8 tidgelawn.......... 105 16 Grayling ........... 20 1.44) —0.95 Springbrook... .... | 3.54 || Amaconda........... 
66,2 7 31 26 4.71 | —0.74 || Burwell............. | 9.79 Lodgepole 2.00 
63.6 + 1.0) Martin’s Ranch.....) 106 26 || Eureka ...... ...... | 13) 3] 0.04 —0.34 Hawthorne, Wood . ‘| 0.27 13 stations.......... 0. 00 
New England*.......... 63.3 — 21 || Norwalk, Conn ..... 98] 26 | Egremont, Mass..| 10.17 | Chelsea, Vt......... 0. 86 
rer. 68.1 1.1 || Bridgeton .......... 100 25 | Charlotteburg ...... 34 11] 3.13 | —0.40 || Tuckerton.......... | 5.44 Bridgeton .......... 1.91 
New Mexico ............ 69.2 1.3 || Alamogordo ........ 104 | 25 41 1.66 | +0.19 || Carishad............ 5.13 || Los Lunas.......... 0.00 
65.3 0.2 |) Mount Hope ...... 26 | Paul Smith ......... 29, 12} 3.38 | —0.51 | Giansevoort......... 7.27 | Youngstown........ 0, 93 
North Carolina ......... 73.4 — 0.9 Southern Pines ..... 102 | 35) 14] 4.60 40.10 Rockingham........ | 1.29 
North Dakota........... 61.4 |— 1.7 || Minot ..............| 100 16 | Minnewaukon...... | | +1.74 || Cando .............| 984 || Medora........ .... 2.01 
68.4 — 1.6 | Bladensburg........ 98 23 || Hillhouse.......... | 37] 239 2.88 | —1.06 || Cadiz............... 5.65 | Toledo No.2... .... 0. 48 
Oklahoma and Indian 75.1 — 1.2 | Taloga, Okla........ 101 26 | Beaver, Okla........ 27] 823 +5.31 Fort Reno, Ind, T..., 16.50 | Kenton, Okla....... 1,14 
Territories. | | } 
60.7 + 0.5 | | 107 29 Riverside........... 22 «227 080 | —0.71 2.71 || Roseburg ........... 0. 03 
Milford............. 25) | | | 
')Selins G | 96 | 25,261!! } 
Pennsylvania ........... 67.9 — 0.6 Coatesville, Phila 96 | Smethport........... 32, 13] 4.06) 40.07 Herrs Island Dam..) Confluence. ......... 1, 62 
phia (Cent, Ave.). | 
. | Heath Springs ..... 48 14 
South Carolina .......... 77.0 — 1.3 102 4 48 154 4.06 | —1.09 | Effingham .......... 0. 55 
A ft 9s 8 le 
South Dakota ........... 64.5 —2.4 in Highmore .......... 82, G6 | 4.07 | 40.43 | Spearfish ......... .| 910 | Redfield ............ 1. 43 
Qe 98 | 19 || Silver Lake......... 42 9] 3.70) —-0.7 Celina ..............| 7.13 || Clinton, Sewanee...) 1.46 
79.9 — 1.2 | Fort Ringgold ...... 107 47 5] 4.28) 40.70  ArthurCity......... 0. 54 
aa 63.3 |— 2.9 || St. George ......... 102 13,19 | Soldier Summit .... 21) 25 0.47 | +0.06 || Coyoto.............. 30 | 4stations.......... ° 
71.4 — 1.0  Buckingham........ 98 26 || McDowell...........| 35 149 5.20 | +1.24 || Lincoln............. 11,40 || Columbia........... 2.79 
Washington ...... .....] 60.0 — 0.4 | Kennewick ......... 107 | 29 || Republic............ 27) 23 1.42 | —0.25 || Clearwater.......... 4.14 || Trinidad .......... 0. 00 
West Virginia ........ 97 | 36, 13] 4.20 —0.63 | Moorefield.......... 8.29 || Bancroft... ........ 2.05 
63.9 |— 2.4 || Beloit............... 93 | 96 30 8] 3.60 | —0.70 | Barron ............. 8.45 || Brodhead........... 0. 85 
Basin................ 98 192) NorrisGeyserBasin, 13) Sf 1.62) +1.09 || Lusk ............... 5.83 | Thermopolis....... 0. 34 
Wyoming 56.6 2.6 SHyattaviile 98 185, Y. N. Park | | 
* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 
Wisconsin..__The temperature conditions were fairly equable, except Wyoming.—The month was unusually cool, and killing frosts with 


for the first decade, when decidedly cool weather prevailed. Frost oc- freezing temperatures prevailed over much of the State on the 25th, dam- 
eurred in exposed localities in the northern counties, but caused no ma- aging potatoes and gardens, and in some sections grain and alfalfa. The 
terial damage. The rainfall was unevenly distributed, being excessive rains were excessive in some sections, and ranges kept in excellent con- 
in portions of the northern section and deficient in many localities else- dition. Meadows made good growth, and a good first crop of alfalfa was 
where. Crops made fairly good progress, except corn, which was gen- secured. Streams were high, and water plentiful; very little irrigation 


was necessary.— W. S. Palmer. 


SPECIAL ARTICLES. 


erally small and backward.— W. M. Wilson. 


FREDERIC HENRY CLARKE. 


tered the meteorological service of the Signal Corps, United 


Frederic Henry Clarke, Local Forecaster, United States States Army, as second-class private. He rose to a sergeancy, 
Weather Bureau, died on the 8th day of June, 1904, at Scran- August 17, 1885, and, on the transfer of the meteorolog.cal 
ton, Pa. He was born in Fairfax County, Va., on the 26th service to the Department of Agriculture, became an observer 
day of February, 1857, educated in the public schools of in the Weather Bureau, and finally attained the responsible 
Washington, D. C., and on the 3d day of March, 1879, en- position he held at the time of his decease. 
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In his twenty-five years of service he had been on duty on 
nearly twenty different stations, scattered from coast to coast 
and from arctic seas to the Gulf of Mexico. His labors from 
1883 to 1886 at St. Micheals, Alaska, the farthest north of the 
weather stations, were particularly appreciated and valued. 

He was a polished gentleman, genial, cheerful, and gen- 
erous, and easily won his way in the esteem of the communi- 
ties to which the service called him. He was industrious and 
efficient, and was frequently commended for the accuracy of 
his meteorological work. 


EARTHQUAKES OF JUNE 25 AND 26, 1904. 


By Prof. C, PF. MARVIN. 

The seismograph at the Weather Bureau recorded an earth- 
quake on June 25, beginning at 4 hours, 12 minutes, 31 seconds, 
p- m., and another on June 26, beginning at 7 hours, 21 min- 
utes, 3 seconds, p.m. The record in both cases indicated a 
very slight displacement of the earth at Washington, but the 
character of the records is such that we believe the origins 
were at very great distances and seemingly nearly the same 
for both earthquakes. The disturbances of themselves were 
probably of considerable violence. 

In the record of the first earthquake, especially, the ampli- 
tude of the movement at Washington was very small, and ex- 
act measurements of the record can not be made The differ- 
ent phases ordinarily characteristic of earthquake records 
from instruments of this class are more clearly defined in the 
second than in the first earthquake. 

The Omori seismograph, by which these records were made, 
was fully described and illustrated in the Monruty Weatuer 
Review for June, 1903, page 271. 

The following table gives the times of the principal features 
of both records. The north and south component of horizon- 
tal motion only is recorded. 


Earthquakes of June 25 and 26, 1904, p. m., seventy-fifth meridian time. 


June 25, June 26, 
First preliminary tremors............ 4 12 3ip.m. 7 21 O03 p.m. 
Second preliminary tremors.......... — — —p.m. 7 46 56p.m. 
Principal portion began.............. 4 44 59p.m. 7 55 26p.m. 
Principal portion ended.............. 4 55 46p.m. 7 57 Ol p.m. 
Maximum waves at 7 55 56 p.m. 
End of earthquake. .................. 5 29 O4p.m. 8 25 O9 p.m. 
Duration of first preliminary tremor. . 32 28 34 23 
Average period of complete waves in 
principal portion ................ 20 20 
Maximum double amplitude of actual displacement of 
10 


STUDIES ON THE CIRCULATION OF THE ATMOSPHERES 
OF THE SUN AND OF THE EARTH. 


VIL.—THE AVERAGE MONTHLY VECTORS OF THE GENERAL 
CIRCULATION IN THE UNITED STATES. 
By Prof. Franx H. BicELow. 

In Table 9, page 144, Annual Report of the Chief of the 
Weather Bureau, 1898-1899, may be found the data resulting 
from the nephoscope observations taken in the international 
cloud year, 1896-1897, which were made to determine the gen- 
eral motions of the atmosphere over the United States. In 
Table 33, page 409, of the same volume, is given a summary 
of the resulting general velocities as annual normals. It re- 
mains to compute the mean monthly normal vectors of the 
circulation, and it has been done by the methods used in com- 
puting similar vectors for the West Indies, so that but few 
preliminary remarks are needed in this connection. The 
method now in use in the Weather Bureau of determining the 
monthly direction of the wind at a station is really inadequate 
to the requirements of modern science, which demands an ac- 
curate knowledge of the azimuth direction and velocity of the 
wind. The method referred to consists in counting the num- 
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ber of times the wind was reported on each of the eight car- 
dinal points, N., NE., E., ete., and assigning as the monthly 
direction that which has the plurality of numbers. This gives 
no true resultant direction and takes no account of the veloc- 
ity of the wind prevailing at each observation. A second 
method of reducing wind observations, which is somewhat 
more accurate than the former, consists in assuming an equal 
velocity for each wind and combining the frequency numbers 
by using Lambert's formula or its equivalent. This system 
gives a true resultant direction for winds of uniform velocity, 
but where the winds are variable in force, as well as in direc- 
tion, this is also insufficient. Many examples of inaccurate 
resultants can be given when the individual velocities are not 
constantly the same. 

The vectors of Table 16, and figs. 77 to 88, Charts XI, XII, 
and XIII, “Average monthly vectors of the general circulation,” 
have been computed accurately by resolving each vector V, ¢, 
as observed, into its north to south and west to east components, 
taking the algebraic sum of each, and thence computing the 
mean component for the series, in this case for each month of 
the year. Then the resultant vectors in velocity and azimuth 
were constructed, and appear in Table 16 under the columns 
lV, ¢. Since the resultant vectors in the lower cloud level and 
at the surface are very small, [ have also computed the mean 
motion of the wind for each month without regard to the 
azimuth direction, and this is given under Vl’. In the middle 
and the upper cloud strata the azimuth directions are not so 
variable as nearer the surface, and hence, there is less differ- 
ence between the values of V, and J. The resultant vectors 
I’, ¢ have been plotted in two arrangements, the first giving 
the vectors of the month for each cloud system terminating 
on the same vertical lines, which permits a ready inspection of 
the relative motion in the different levels for each month of 
the year. The second arrangement gives the vectors for June 
ending on one vertical line, while those for the other months 
follow in a broken line, which shows at a glance the trend of 
the circulation throughout the year in the several cloud 
groups. It has been convenient to divide the clouds into 
three groups, (1) the lower clouds (stratus, cumulus, strato- 
cumulus), (2) the middle clouds (alto-stratus, alto-cumulus), 
and (3) the upper clouds (cirro-cumulus, cirro-stratus, cirrus), 
which do not differ greatly among themselves in velocity. 
The average height of group (1), lower clouds, is 2000 meters; 
of group (2), middle clouds, 5000 meters, and of group (3), 
upper clouds, 9000 meters, as determined by the theodolite 
observations at Washington, in 1896-1897. 

We make the following remarks on the vectors of Charts XI 
to XIII. The northern group of stations, St. Paul, Detroit, 
Cleveland, Buffalo, Louisville, Blue Hill, Washington, Waynes- 
ville, and Ocean City, all lie in the strong eastward drift to 
the north of the high pressure belt of the general circulation; 
Kansas City, Abilene, and Vicksburg, lie in the midst of this 
belt, while Key West is on the southern border of it and has 
some of the characteristics of the West Indian group of sta- 
tions. The northern stations in the upper levels have strong 
eastward components, and in the lower levels a turbulent cir- 
culation with small resultant vectors. Louisville seems to 
have something like a personal equation, which has magnified 
the vectors a little above the apparent average that the en- 
tire set would suggest, while Cleveland, on the other hand, 
seems to have a diminished set of vectors. It is not possible 
to show from the observations what change, if any, ought to 
be introduced by means of a modifying factor. Besides the 
relative lengths of the vectors in the different levels it is in- 
teresting to note the north and south components at the sev- 
eral stations. Thus, at St. Paul and also at Kansas City, there 
is a northward component in the cirrus levels; this component 
prevails at all levels at Abilene. At Vicksburg the vectors are 
generally small, and they are westward during certain months 
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‘o in the lower strata. At Key West the westward component pre- It is desirable to extend such vector computations to various 
y vails in the lower levels, but the eastward in the cirrus level, portions of the earth in order to obtain the data needed in 
8 as in the Cuban stations generally. dynamic meteorology. 
= TABLE 16.—-Average monthly vectors of the general circulation in the United States at four levels. 
d 1. ST. PAUL, MINN, 
| Velocity in meters per second. 
8 
, 1896-97. Wind. St., Cu., S. Cu. A.S., A. Cu. Ci. Cu., Ci. Ci. 
| | | | | | | 
3.9 1.7 48 27.6 16.8 80 52.5 | 38. 0 | 90 72.9! 36.9) 95 
4.1 1.5 37 27.4 14.4 78 54.5 29.5 | 91 72.9 16.2 117 
one 4.1 1.1 12.2 81 20.5 | 72.0| 10.8 158 
4.1 0.5 7, 10.0 87 52.5 14.5 109 66.6 14. 150 
| 4.0 0.0 180 23.6 8.2 92, 50.0) 122; 71.1] 23. 128 
f 3.7 0.5 174 22.4 7.6 102 48.5) 12.5) 122 55.8) 39.6 | 113 
| | 
3.6) 163 21.8 8.0, 103) 46.0) 185, 113 54.0!) 486) 106 
3.6 10 142 21.4 9.0 1022 «45.0; 26.0) 106, 522) 54.5 102 
l 3.5 1.2 126 22.0 11.4 96 45.0 35.0 100 53.1 5B. 5 98 
3.5 1.4 22.8!) 142) 91 46.0 40.0 96 55.8/| 93 
November 6 1.5 91; 24.0; 17.2 86 49.0) 42.0 92 BAL 91 
3.7 1.4 69' 25.6 18.0 82 50.5) 41.5 90 70.2; 46.8 90) 
1 2. KANSAS CITY, MO. 
; | | | 
dened 4.1 1.1 79; 22.0 12.0 7427.0) 23.5 | 76 40.5) 36.9 | 95 
4.1 0.9 86, 21.6 11.0 75 | 27.5/ 23.5] 75| 42.3/ 35.1) 
6 3.9 0.5 19.8 9.6 79 «25.0! 20.5 7736.0) 28.8 | o4 
f 3.6 0.6 17.6) 8.0 83 «20.0, «16.0; 27.0) 104 
f 0645060 3.4 0.9 193 15.6 6.2 76) 15.0) 12.0 92/ 18.9) 18.9} 117 
3.3 1.1 60 5.2 91 «12.0 90; 15.: 18.0 | 133 
| 
3.1 1.2 211| 14.0, 5.4 90/ 110! 7.5] 121| 13.5] 18.0] 189 
f 3.1 1.1 212; 14.0! 5.6 11.0 6.5 | 122) 15.3) 18.0 142 
l September .......... 3.3 0.9 206 15.0 6.6 | 85 13.0 7.5 97 «18.0 18.0 | 136 
3.4 0.5 180 8.0 83 15.5 10.0 | 82 24.3) 18.0 125 
3.6 0.5 120} 18.0 9.8) 80 20.0) 15.5 | 30.6| 22.5 | 109 
vans 3.8 0.9 85 20.0 11.0) 75 23.5 20.0 76 36.0 | 29.7 | 98 
3. ABLLENE, TEX. 
4.5 | 1.2 1228 146) 12.0 116, 24.5) 23.5| 134) 41.4] 36.0) 125 
1.1 130 «15.2 5.6 1200 25.0) 25.0) 132) 44.1) 42.3) 126 
4.8 11! 142] 5.4 147; 24.0 22.0; 1381) 41.4) 39.6 125 
4.5 1.5 182 126) 5.4 165 20.0 «18.0 128 | 34.2/ 32.4] 124 
4.3 2.1 192 (10.8 5.2 180, 15.0 13.0) 129) 25.2) 20.7) 129 
| 4.0 2.6 196 9.0 4.8 193 «11.0 8.0 132 18.0, 9.0) 135 
July ........ 27, 197 80) 40) 206) 100 30) 129) 135) 27) 180 
3.7 2.5 195 8.0) 3.6 213 10.0 1.5 135| 10.8| 161 
3.7 2.0 193 8.8 | 4.0 203) 11.0 3.5 | 135 14.4 | 3.6 166 
! 3.9 1.5 173. W.0 4.2 182 15.0 8.5 126 | 18.9) 16.2 124 
4.1 1.2) 114 5.2 159} 18.5! 15.0/ 132| 27.0/ 19.8) 118 
4.4 1.3 128 5.8 137225 21.0) 133) 118 
| 4, VICKSBURG, MISS, 
j 
2.9 0.5 270 8.2 3.0 9) 12.0) 13.5) % 18.9 25.2 | 4 
3.2 0.2 248 9.0 4.4 101) 15.0) 14.0) 98 25.2) 26.1. 87 
das 3.5 0.4 113 9.0 4.8 112) 15.0) 12.5 97| 27.0| 25.2 85 
3.3 0.9 90 8.0 3.2 1220 110 92 2.2) 18.0 90 
2.8 1.3 78 5.6 0.4 90 8.0 5.0 16.2) 7.2) 114 
| | 
2.6 1.1 70 4.8 0.4 0 6.0 2.5 78 «12.6 3.6 180 
2.3 0.8 63 4.4 0.2 313 5.0 1.0 60 9.9 206 
2.3 0.3 26 4.4 0.4 245 5.5 1.0 130 9.0 1.8 | 180 
2.4 0.4 276 4.8 1.0 201 6.5 3.0 149 9.0 4.5 | 90 
2.6 0.8 267 5.6 2.0 173 6.0) 121) 10.8) 117) 72 
| at 27) 08 263; 6.2) 22 8.5) 104) 15.3) 16.2 | 71 
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TABLE 16.—Average monthly vectors of the general circulation, ete.-Continued. 
5, LOUISVILLE, KY. 
Velocity in meters per second. 
1896-97. Wind. | St., Cu., St. Cu. A.S., A. Cu. «CL. Cu., ©. S., Ci. 
| ° | ° | 
40 2.4 130 25.4 23.6 49.0) 43.5 105 63.0594 90 
| 4.1 2.2 25.2 22.6 84 48.5 40.5 4 60.3 4.0 4 
| 41 19 131 24.0) 42.5 33.0 97 52.2 45.0 96 
| 4.0 1.4 132 22.0 -18.0 79! 35.0) 26.0 88 41.4 37.8 87 
| 37 0.9 1244, 18.0 15.0 80| 27.0 20.5 78| 342 30.6 76 
0.6 108) 15.4) 12.6 81) 24.0 18.5 73) 28.8 71 
| o6| 116 24.0 19.5 77| 29.7 27.0 67 
3.0 0.6 14) 144 12.0 93| 25.5, 21.5 81) 34.2 30.6 75 
2.9 0.8 114) 15.6 13.8 100) 30.0 26.0 39.2 36.0 84 
31) 141| 17.6) 16.8 35.5 31.5 97| 522 43.2 05 
| 128) 2.4 100) 41.5 38.0 03) 58.5 49.5 104 
ss | 20 23.2 22.0 9 | 46.5 43.0 105 | 61.2 55.8 103 
| 
6. DETROIT, MICH. 
| 
5.0, 3.1) 40.6 33.2 93 41.5 30.5 "1 
5.0) 2.4 105 35.0 28.0 33.5 97 48.6 88 
4.6, 2.0 101 23.2 84 37.5 30.0 45.9 45.0 
3.6, 0.9 16.2 75| 31.5) 24.0 8 42.3 40.5 63 
3.4 0.8 103 19.0 144 75| 31.5) 22.5 86 «42.300 39.6 61 
nc 0.9 119 19.6 «13.6 81 32.0 210 87 43.2 40.5 63 
3.6 1.5 1222 22.0 =13.8 9 34.5 23.0 92 46.8 40.5 70 
4.1 2.0 122 26.8 815.8 97 37.0 25.0 9 O40 44.1 80 
} ES ES 4.4 2.6 121 34.0 20.4 96 40.0 29.0 99 56.7 48.9 8 
4.8 3.0 119 40.0 % 42.0 32.0 99 58.5 49.5 x9 
CLEVELAND, OHIO, 
5.3 3.3 106 103 22.5) (28.5 119 «41.40 93 
5.4 3.2 103 «22.4 «17.0 2.0 116 «39.6 34.8 91 
5.1 2.8 99 15.0 1022 «22.5 «(17.5 106 36.0 32.4 
ile 4.6 2.4 9 17.6 12.0 15.0 98 27.0 27.0 86 
3.7 1.8 70 «12.2 8.0 86 16.0 «12.5 8 189 16.2 71 
a EE a 3.6 1.5 61 11.4/ 7.8 72 15.5 13.0 83 18.0 14.4 68 
3.7 1.4 60 «12.0 8.2 68 «16.0 14.5 68 
EE A ee 4.2 1.5 72 14.0 9.0 63 17.5 16.0 82 19.8 17.1 75 
5.0 2.3 102 18.4 12.0 82 21.0 19.5 90 32.4 25.2 83 
5.2 2.8 109 20.4 14.4 93 23.0 20.0 37.8 30.7 85 
8 BUFFALO, N. Y. 
5.7 4.2 27.4 17.0 | 86 59.0 44.5 89 8513 75 
5.7 4.1 87| 26.4, 16.4 84 58.5) 43.0 88 53.2 47.7 72 
s 5.7 3.7 9 240 15.0 87 54.0 36.0 88 36.0 38.7 73 
5.3 2.9 112, 16.8 10.2 | 31.5 23.5 92, 33.3 29.7 9 
5.0 2.6 121. «14.0 9.6) 102 25.0 18.0 $7, 35.1 29.7 98 
4.9 2.3 12% 98 20.0 15.5 105 36.9 30,6 102 
4.7 2.3 127 13.2 10.0) 10 19.5 16.5 108 41.4 033.3 104 
5.0 2.2 119 9% 27.0 3.5 9 52.2 45.0 95 
5.1 2.4 10 (5.400 91 36.0 30.5 9% 540 51.3 yu 
5.4 3.2 105 4 87 48.0 39.0 91/ 55.8) 52.2 84 
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TABLE 16.—Average monthly vectors of the general circulation, etc. —Continued. 
9. BLUE HILL, MASS. 
Velocity in meters per second. 
1896-97. Wind. St., Cu., S. Cu. | A. §., A. Cu. | Ci. Cu., Ci. 8., Ci. 
| | | | | | 
() 7.6 | 4.6 68 24.2; 12.4} 73 38.5 32.0 97) 54.0 1.8 | 87 
4 7.2 4.5 62| 23.6 12.2 | 75| 35.5) 30.5 92) 49.5 | 45.0| 83 
6 6.8 3.7 61; 22.0 11.4 76; 32.0; 26.5 | 89 41.4 38.7 80 
7 6.4) 2.6 88 10.6 80; 28.0; 22.0) 87 | 35.1] 32.4 | 83 
6 6.2| 2.4 116) 19.2 84 24.0) 19.0 85 | 28.8) 26.1) 87 
1 EEN 2.3 | 126 18.0 8.4 89 22.0; 17.5 | 88 27.0 23.4 | o4 
| | | | | 
7 6.2 2.3 | 129, 17.6) 8.4 | 101 19.0 16.5 93 27.0 22.5 98 
5 6.3 2.3 130s :17.6 9.4 | 117 20.0 18.5 103 27.9 22.5 99 
4 6.8) 2.3 125) 18.6 10.2) 124 25.0) 220) 31.5) 27.0) 101 
5 rer 2.5 114 20. 2 10.0 120 31.0; 27.0) 113 | 38.7/| 33.0 99 
4 0008 7.3 2.8 | 98 22.0 9.4 90 | 36.0 32.0) lll 45.0 96 
3 7.6 | 3.6 80 23.4 10.8 | 74 38.5 | 32. 5 | 106 52. 2 46.8 9% 
10, WASHINGTON, D. €. 
1 4.1 8.6| 101! 27.5 | 25.0 | 90 | 47.7 45.9 91 
1 3.9 | 23 14.0 106 28.5 | 24.0 97 50.4 45.9 92 
3.6 14 39| 13.4) 8.0) 108) 26.5| 101! 45.0! 43.2 92 
3 3.2) 1.0 4912.0 7.4 111 22.5; 19.5 104; 36.0) 35.1 91 
4 2.8 0.6 73 «11.0 6.0 «18.5, 16.0 107} 27.0) 26.1 
3 | 2.5 0.5 10.0 5. 2 | 104 15.0 12.0 100 23.4 19.8 90 
| i 
1 2.3 0.5 117; 8.8 4.6 95 | 13.5] 10.5 9 | 198 17.1 
3 2.3 O.5 117 8.2 | 4.8 81 13.5 10.0 19.8 18.0 88 
) 2.5 0.5 90 8.8 5.8 72 15.0) 11.5 8 21.6 20.7 87 
2.9 0.7 65 10.2 | 7.4 73 18.0, 15.0) 81) 27.0 24.3 87 
8 3.2 1.2 50) «12.2 | 8.4 76 21.0, 14.5 79) 31.5 BL. 
3.6 1.7 40, 14.0) 8.0 85 25.0 17.5 | 82 37.8 38.7 
11, WAYNESVILLE, N.C. 12. OCEAN CITY, MD. 
3 2.9 1.6 62| 15.8! 11.6 91 36.0) 35.0) 108 | 53.1 51.3 | 
1 2.7 1.4 59 | 15.2 11.2 92 35.5 35.0} 107| 54.0, 651.3 
0 dd 2.3 0.9 57/ 13.2 10.0 90 34. 0 31.5 109 45.0 45.0 92 
(6 wen 1.9. 0.5 56) 12.6 8.0 8S 30.0 26.5 108 36.0 35.1 | 91 
2 1.6 | 0.1 107 8.4 80 25.0 19.0 103 27.0 25.2 91 
1 ie 0.3 180 6.8 4.8 70 «18.5! 15.0 9 18.0 144 
. 1.3} 05| 180| 6.0; 46] 63, 13.0| 10.0 W8 84 
0.4! 167 6.0 4.8 68 10.5 9.0 9.0 84 
5 1.4, 0.4; 120 8.0 6.4 67 4.0 14.0 11.7 14.4 86 
ce 2.0 | 78 10.4 8.0 | 85 20.0 20.5 98 18.9 26.1 88 
3 1.1] 68 13.6 9.8 87 26.5, 27.5 28.8 36.0 
1.5 63 15.6 91 34.0) 32.0 105 | 39.6 45.0 92 
13. KEY WEST, FLA. 
ay | | | | | 
6006 4.6 | 2.3 318 14.4 2.4 215, 8.0 97 28.8 26.1 90 
2 4.5; 18 204 15,2 4.6 193) 20.0 9.5 106 27.9 24.3 91 
3 4.3 265 14.8; 6.4 197 | 17.0 7.5 106 | 25.2 19.8 86 
) 4.1 2.4 251 13.6 8.0 210) «13,5 4.¢ 104 18.0 14.4 69 
) 4.2 2.7 249 12.00 9.0 221; 10.0 0.5 135 11.7 10.8 49 
3 bean 4.1. 2.9 248 10.4 8.8 228 | 8.5 2.0 270 17.1 7.2 7 
| } 
4.0; 2.9 253 94 11.0 244, (7.5 5.0 259 15.: | 5.4 | 321 
3.8 2.9 261 8.4 10.0 7.5 5.5 255 15.3) 45 308 
) os 3.8), 2.8 274 8.4 8.0 8.5; 7.0 249 9.0 1.8) 227 
4.1 2.7 289 9.2) 4.8 267! 10.5 5.5 246 «12.6 7.2 | 120 
) 2.7 306 10.2. 2.4 260 14.5 4.0 235 18.0 15.3 107 
t EE devcrck.suxebeeersdeegnnnenean 4.6 | 2.7 318 12.2 1.8 229 17.0 | 3.0 211 23.4 19.8 | 100 
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ON THE GENERAL CIRCULATION OF THE ATMOSPHERE 
IN MIDDLE AND HIGHER LATITUDES. 


By W. N. Suaw, F. R. 8., Secretary of the Meteorological Council. Received May 16; 
and read June b, 1904, before the Royal Society, London, England. 

In the course of an investigation into the trajectories, or 
actual paths of air, by means of synoptic charts, which is still 
in progress,’ it became apparent that the paths of air taking 
part in cyclonic disturbances near the British Isles did not 
always originate, when traced backward, in anticyclonic areas, 
but followed a track skirting the neighboring high-pressure 
areas and traversing sometimes a very large part of a belt of 
the earth in a direction more or less parallel to a line of lati- 
tude; and, on the other hand, air moving in the neighborhood 
of a cyclonic depression did not invariably seek the nearest 
barometric minimum, but sometimes passed on, leaving the 
circulation of the depression on the left hand. 

Two suggestions at once arise from these results: First, that 
the anticyclonic areas of the Atlantic take far less part as 
sources of air supply for traveling storms than is usually 
attributed to them, and, secondly, that the motion of air in 
middle latitudes is more of the nature of a passage around the 
pole in a general easterly direction, sometimes from north- 
west, sometimes from southwest, than is generally supposed. 

The evidence in support of these suggestions will be con- 
sidered when the results of the investigation referred to are 
presented, but it may be remarked here that the first sugges- 
tion, which would indicate that the anticyclonic areas are of 
the nature of stable, inert masses of air around which the winds 
circulate, rather than regions out of which winds blow, is not 
inconsistent with the phenomena of anticyclonic weather, and 
is borne out by the monthly wind charts of the South Atlan- 
tic recently prepared by the Meteorological Council and now 
in course of publication by the Hydrographic Office of the 
Admiralty; and, further, that the existence of a general circu- 
lation of the atmosphere from west to east along middle lati- 
tudes right around the earth, diverted to the northward along 
the eastern sides of the oceans and back again to the south- 
ward across the land areas, is supported by the recent sum- 
mary of cloud observations by Hildebrandsson.* It is also 
supported by the isobaric distribution for the 4000-meter level 
computed by Teisserenc de Bort, with which the observed 
motions of the upper clouds are in agreement. 

It is the second suggestion, the general circulation in mid- 
dle latitudes around the pole, with which the present paper 
deals. 

I propose to refer to certain representations of the average 
distribution of pressure and the corresponding average winds 
for January. It may be conceded at once that the motion of 
air represented by any synoptic chart of a considerable part 
of the earth’s surface in middle or higher latitudes, including 
ocean areas, for any day in January, could not by any stretch 
of the imagination be regarded as a “steady” motion around 
the polar axis. The conspicuous features are large cyclonic 
systems traveling irregularly, and the actual motion is exceed- 
ingly complicated. The chart of mean isobars for the month, 
fig. 1, displays a large area of low pressure over the North 
Atlantic southeast of Greenland, the axis of which lies along 
the path frequently followed by centers of depressions, and 
indicates prevailing westerly winds on the southern side of 
the low pressure and prevailing easterly winds on the northern 
side. 

But it is also well known that the cyclical distribution of 
isobars around local centers and corresponding rotary winds 


~ 1$ome of the results of this investigation have been already published. 
Quarterly Journal Roy. Met. Soc., vol. 29, p. 233, and vol. 30, p. 57: 
Monthly Pilot Chart of the North Atlantic and Mediterranean, February, 
1904. 
? Rapport sur les Observations Internationales des Nuages au Comité 
———— Météorologique; also Brit. Assoc. Report, Southport meet- 
g, 1903, 
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are specially characteristic of the surface as distinguished from 
the upper air. For a section taken at successively higher 
levels the pressure diminishes more rapidly over cold areas 
than over warm areas, because the air, to the weight of which 
the pressure at the base of the stratum is due, is denser in 
cold regions than in warm ones. The turbulent character of 
the motion is moderated as higher levels are reached, and the 
rotary character of the motion may be lost at a sufficient 
height.* 
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Fie. 1.—Surface isobars for January. 
Reproduced from Hann's ‘‘ Meteorologie.”’ 

In general accordance with the obliteration of cyclical mo- 
tion at great height the system of isobars computed by Teis- 
serene de Bort for the 4000-meter level, fig. 2, shows no iso- 
lated low-pressure areas, and the lines suggest a circumpolar 
circulation instead of the system of local cyclonic circulations. 
The isobars are deflected in certain parts from the lines of 
latitude, but they form complete circumpolar rings. It is not 
unreasonable, therefore, to regard the actual motion at that 
level on any day as the result of disturbances of “steady” 
motion; the steady motion, about which the actual motion 
fluctuates, being represented by flow along the mean monthly 


isobars. 


Fia. 2.—Isobars at the level of 4000 meters for January. (From Hann's 
reproduction of the original diagram by Teisserenc de Bort.) With ve- 
locities in miles per hour, corresponding to the acceleration for differ- 
ent gradients resulting from the earth's rotation. 

Since two consecutive isobars are not, strictly speaking, par- 
allel to each other throughout their course, but diverge in 
some regions and converge in others, the velocity is different 
at different points of anisobar. Upon the principles of hydro- 


‘See Hann, Meteorologie, p. 538, and Teisserenc de Bort, Brit. Assoc. 
Report, 1903. 
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dynamics, the change of velocity, in the absence of any im- 
pressed force to produce such a change, implies an alteration 
of pressure; hence, where the isobars are widening, the flow 
of air must diverge from strict parallelism with the isobar 
toward the region of higher pressure, and vice versa. The 
angle of divergence at any point would be, however, too small 
to affect the considerations put forward in this paper. 

Neglecting the effect of frictional resistance, the condition 
of persistent motion along parallel isobars is that the force 
due to the distribution of pressure, i. e., the pressure gradient, 
shall supply the acceleration which is necessary to keep a par- 
ticle of air in its path; this condition is expressed by the rela- 
tion between the pressure gradient y, expressed in inches of 
mercury per degree (60 nautical miles), and the velocity V of 
the moving air in statute miles per hour, as follows:— 

y= D(V* cot p x 0.000016 + Vsin 2 X 0.033), 
where / is the latitude, » the angular radius of the small circle 
osculating the path, and /) the density of the moving air. 

Of these two terms, that containing » depends upon the cur- 
vature of the path and, from the magnitude of the numerical 
coefficient, it is clearly insignificant unless the velocity of the 
wind is very great or the radius of curvature of the path very 
small. It becomes very important in the case of revolving 
storms of small diameter. The other term is that depending 
upon the rotation of the earth, and represents 2u V sin 4, where 
w is the angular velocity of the earth’s rotation.*. Omitting the 
first term, we get for the condition of steady motion 

y = DVsin£ x 0.033 inch per degree of 60 nautical miles. 


On tig. 2 the gradient is already indicated by the separation 
of the isobars; the wind velocity which is necessary for steady 
motion, assuming, for the purpose of computing J, a fixed ver- 
tical temperature gradient, and neglecting the effect of the 
divergence or convergence of the isobars, is given in figures in 
various parts of the diagram. The velocities here indicated 
refer to the air at the 4000-meter level, but it may be noticed 
that since the pressure gradient for a given velocity is pro- 
portional to the air density, and the pressure is due to the 
weight of the superincumbent air, steady motion along parallel 
isobaric lines with the same velocity at all altitudes would 
result, if the run of the isobaric lines were the same at every 
altitude. 
the isobars were also isothermal lines. 

The wind velocity near the surface is diminished by surface 
friction, but it follows from this relation between gradient and 
velocity that beyond the range of appreciable surface friction 
the velocity does not increase with height in an atmosphere 
in which the distribution of isobaric lines is similar at all 
heights. 

The velocities entered upon the diagram lie between 20 and 
66 miles per hour, and these are not inconsistent with observed 
cloud volocities, so that a steady motion with the velocities in- 
dicated is a reasonable representation of the average condi- 
tions so far as they are known. As regards the direction of 
the slope of pressure, that direction is determined by the rela- 
tion of the direction of motion of the air to the direction of 
rotation of the earth. Whatever be the direction of motion 
of the air, the horizontal acceleration arising from the earth’s 
rotation is along the normal to the path, and to the left, in 
the Northern Hemisphere. On that side, therefore, the low 
pressure must lie. For motion along a parallel of latitude the 
slope of pressure will be “downward” toward the pole for 


*See Hann’s Meteorologie, p. 421. [This term was first deduced by 
Poisson as applied to projectiles and by Ferrel as applied to the atmos- 
phere: See Ferrel ‘‘ Motions of fluids and solids on the surface of the 
earth,”’ in Runkle’s Mathematical Monthly, 1858-1860. The expressions 
given by Hadley, , 1735, Tracy, 1843, Coiding, 1871, Reye, 1872, and 
Waltenhofen, 1875 are imperfect; those by Poisson, 1837, Ferrel, 1860, 
Sprung, 1879 and 1881, Finger, 1877, Hann, 1875, Ekholm, 1894, and Cot- 
tier, 1897 are correct.—C. A. ]. 
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That condition would be satisfied if at each altitude — 
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motion from west to east, and for motion from east to west 
“downward ”’ toward the equator. 

Hence, we may conclude that the distribution of pressure at 
the 4000-meter level is favorable for a steady circulation of 
air around the polar axis, with an average velocity of about 
50 miles per hour. The direction of the motion is from west 
to east, with divergence in the Northern Hemisphere toward 
the north over the Pacific and Atlantic oceans, and back again 
to the south over the continental land areas. In the Southern 
Hemisphere the motion follows the lines of latitude more closely 
and the deflections are less marked, though the influences of 
the land projections are similar. 

Below the 4000-meter level is a region of cyclonic depres- 
sions with rotary motion, lying between the tropical high- 
pressure belt and other anticyclonic regions to be found in 
the far north. The motion near the surface level corresponds 
with the surface distribution of pressure, which is made up of 
the distribution at the 4000-meter level, transmitted to the 
surface, and the pressure due to the weight of the stratum 
below the 4000-meter level. I now exhibit, fig. 3, the dis- 
tribution of this remainder of the surface pressure when the 
distribution at the 4000-meter level has been deducted. It has 
been obtained by plotting the difference between the surface 
distribution of fig. 1, and Teisserene de Bort’s distribution at 
the 4000-meter level, fig. 2. 
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Fic. 3.—-Mean pressure due to the weight of the stratum of the atmos- 
phere below 4000 meters, for the month of January. Computed from 
figs. land 2. Pressures are given in millimeters. 


The result is very remarkable. A comparison of figs. 2 and 
3 shows at once the general trend of the lines is very similar 
to that for the upper air, but the direction of the gradient is re- 
versed. This is in accord with the theoretical calculation of 
the direction of the gradient, because the direction of motion 
for such a pressure distribution is the reverse of that repre- 
sented in fig. 2. The result of the pressure distribution due to the 
lower stratum alone would be a circulation around the polar axis from 
east to west along lines almost identical with the lines of flow for the 
upper air, but in the reverse direction. 

I now refer to fig. 4, showing the average distribution of 
surface temperature for the same month, January. Again the 
similarity of the trend of the lines to those of figs. 2 and 3 is 
obvious. Itis, of course, not in any way remarkable that figs. 
3 and 4 should show similar lines, for fig. 3 shows the amount 
of barometric pressure to be deducted from the surface pres- 
sure for a layer of air 4000 meters thick, and the calcula- 
tions of the deductions have been based upon the surface tem- 
peratures. The diminution of pressure for a given height is 
the same at all points of an isothermal line, assuming the ver- 
tical temperature gradient to be the same at all points along 
the line; but that the remainders representing the pressure 
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of the upper atmosphere at 4000 meters should also be very 
similar in shape, is indeed remarkable, especially when one 
considers that the gradient is in the reverse direction from that 
of the pressure values for the lower stratum. 
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Fic. 4.—-Mean temperature at the earth's surface, for the month of 
January, in centigrade degrees. 


It is unnecessary to call special attention to the points of 
similarity even in detail between the shapes of the “ partial ” 
isobars for the lower stratum, fig. 3, and the upper stratum, 
fig. 2, with reversed gradient. The isolated minima in fig. 3 
about the equator, corresponding to isolated maxima in the 
same regions in fig. 2, are very striking, but one point of 
difference may be noted. In fig. 2 the circulation indicated 
is approximately about the geographical pole, where in con- 
sequence a minimum of pressure is indicated. In fig. 3, the 
circulation is clearly around a pole of extreme cold in north- 
east Siberia, where there is a maximum of pressure for the 
lower air. 

It thus appears that the forces represented by the average 
distribution of pressure for the month of January may be 
divided into two parts, viz: 


A, that due to the upper atmosphere, above 4000 meters,. 


which would, if it acted alone, correspond with a steady motion 
from west to east along paths following closely the lines of 
the average isotherms; and #, that due to the lower stratum 
of the atmosphere, which, if it acted alone, would correspond 
with a steady motion, also approximately along the isotherms 
but from east to west. 

The actual distribution is represented by the superposition 
of Aand #. Since pressure gradient and velocity are both 
vector quantities, and are related to each other in simple pro- 
portionality, the superposition of force distribution corresponds 
with the composition of the velocities due to the separate dis- 
tributions. Hence,in the combination of the two distribu- 
tions of force at the surface where A is predominant, i. e., in 
the middle latitudes on either side of the equator, there is a 
resultant circulation from west to east; where B is predomi- 
nant, i. e., in higher latitudes, there is a resultant circulation 
from east to west. 

The superposition of the two systems gives a line of minimum 
pressures, with a westerly flow of air on the equatorial side, 
and an easterly flow of air on the polar side. It is very irreg- 
ularly marked in the Northern Hemisphere, owing to the dis- 
tance of the pole of cold from the geographical pole; in the 
Southern Hemisphere the arrangement is probably much more 
symmetrical, owing to the coincidence of the pole of cold with 
the geographical pole. 

The line of minimum average pressure forms the storm track 
of the circular storms, resulting from the merging of the two 
cireulations. It is evident that such merging must take place. 
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If circumstances were so adjusted that there was an equilib- 
rium condition along any level, the difference of density of air 
at different temperatures would cause a departure from equi- 
librium conditions, in one direction above the prescribed level, 
and in the opposite direction below it. And to this primary 
cause of disturbance of the steady motions corresponding to 
the two separate distributions of pressure, must be added the 
instability that is due to the condensation of water vapor. 
The region of minimum pressure becomes, therefore, the scene 
of great changes of energy, cyclonic circulations, and variable 
winds. It may, indeed, be noticed that increase of entropy 


when mixing takes place is represented by a ee" (supposing 


T—T’ to be small compared with 7 or 7”), where // is the 
quantity of heat transferred in mixing, and 7’ and 7” are the 
absolute temperatures of the amounts of air, supposed equal, 
which mix. Hence, the entropy change is greatest where there 
is the greatest temperature difference, but, for the same tem- 
perature difference, where temperatures are lowest. 

To sum up the result that has been arrived at, the average 
distribution of pressure can be divided into two parts, neither 
of which shows the characteristics of local cyclonic distribu- 
tion; one part, due to the upper atmosphere, favors a westerly 
circulation; the other, due to the lower atmosphere, favors an 
easterly circulation; and both circulations follow roughly the 
lines of the average isotherms. 

This result leads to many suggestions of considerable im- 
portance. The second component of the distribution is ob- 
viously directly dependent upon surface temperature, and 
must be changed when surface temperature changes; the first 
may also be regarded as depending ultimately upon surface 
temperature, for its lines follow those of surface temperature 
on the average, but the connection must be less direct. It 
may possibly indicate differences of thickness of the atmos- 
pheric layer as distinguished from differences of density in a 
layer of uniform thickness. The first effect of a change in 
the distribution of surface temperature will be to change the 
character of the second component, leaving the first compo- 
nent unchanged, except in so far as expansion of air in the 
lower strata alters the pressure at a given level in the upper 
strata. The study of the effects of recognized changes of tem- 
perature distribution upon the second component, which are 
easily calculable, may have very important consequences in 
relation to classifying the facts within our knowledge of 
weather changes in middle latitudes. It seems to follow di- 
rectly that easterly winds are, as a rule, winds of relatively 
speaking low altitudes, due to surface temperature, and that 
local areas of high pressure, with an anticyclonic circulation, | 
may lie underneath regions of general westerly flow in the 
upper air. 

Another conclusion that follows directly from this method 
of analysis of the distribution of forces corresponding to the 
surface circulation is the confirmation that it affords of the 
suggestion of the existence of a high-pressure area over the 
Antarctic Continent, made by Sir J. Murray in the discussion 
of the Challenger observations. Such indications of the re- 
sults of antarctic explorations as have been already received 
are consistent with the suggestion,’ and the detailed results 
of the recent expeditions must furnish very valuable additions 
to the material for study of this interesting question. It is 
clear that the effect of the component, due to the lower atmos- 
phere in the southern latitudes, will become intensified where 
the intensity of the low temperatures becomes effective; and 
the pole of extreme cold, which in the Southern Hemisphere 
must be nearly coincident with the geographical pole, will 


See Mr. Bernacchi’s paper on ‘‘Winds and temperature at Cape Adare”’ 
in ‘‘Magnetic and meteorological observations made by the Southern 
Cross Antartic Expedition.’’ Roy. Soc., pp. 40 and 49. 
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have associated with it a component distribution for easterly 
circulation similar to the low temperature pole of northeast 
Siberia, in the Northern Hemisphere. The intensity of the cold 
in the south polar regions is undoubted, and the existence of 
the distribution for an easterly circulation round a high-pres- 
sure center, due to the weight of the lower air, follows directly 
therefrom. 

A third effect of the distribution of pressure in lower regions 
of the atmosphere, and the corresponding air circulation, may 
perhaps be traced in the series of wind charts of the South 
Atlantic already referred to, where there is obvious evidence 
of a tendency of the winds to run tangentially to the coast 
line. The coast line is equally obviously a line of separation 
between regions of different surface temperature distribution, 
and hence a locality of steep temperature gradient. Thence 
follows a steep pressure gradient for the lower atmosphere, 
and associated therewith a distribution favorable for the flow 
of air in opposite senses on the two coast lines for the same 
latitude. 

The division of the atmosphere into an upper and a lower 
stratum at the 4000-meter level is perfectly arbitrary, and that 
level is chosen only because M. Tiesserenc de Bort selected it for 
constructing his charts of mean isobars of the upper air eight- 
een years ago.® It is in the region of the clouds of intermedi- 
ate height and probably does not correspond with any specific 
discontinuity in the atmospheric layer. It is accordingly re- 
markable that the separation of the surface, or resultant dis- 
tribution, into two distributions of opposite type should be so 
complete when the level of 4000 meters is taken as the surface 
of separation. It is not desirable to follow out the conse- 
quences of small differences that might be found, because 
the calculation of the isobaric distribution at high levels is 
itself as yet not susceptible of very great accuracy, and indeed 
the distribution of pressure at sea level even in the Northern 
Hemisphere is not entirely free from uncertainty, owing to the 
uncertainty of the reduction for altitude. 

The remarks in this paper refer to the circulation in middle 
and higher latitudes, because the determining force for steady 
motion is assumed to be dependent upon the velocity of motion 
of the air and rotation of the earth. The acceleration com- 
puted from these elements contains sin / as a factor, and it is 
therefore without serious influence in the equatorial regions. 

It is fortunate that this is so, because the drift of upper air 
over the equator is generally accepted as being from east to 
west, and about 80 miles per hour may be assigned as the rate 
of this drift. From the results of Sir J. Eliot’s work on the 
cloud observations of India,’ it appears that at Simla, in lati- 
tude 31° north, the westerly current in the upper air is ex- 
traordinarily steady throughout the year, whereas at Madras 
the upper current shows considerable variation with the sea- 
son. Between the westerly current at Simla and the easterly 
equatorial upper current there must be a region where the con- 
ditions in the upper air are in many ways similar to the surface 
conditions in temperate latitudes, that is to say, steady motion 
would involve the existence of two oppositely directed streams 
of air at the same level, but in not far distant latitudes. It 
would appear that for rotary storms originating in that region 
the gradient must depend only upon local centrifugal action 
and the velocities for given barometric variations must be cor- 
respondingly great. Iam not sufficiently well acquainted with 
the sequence of events in a tropical hurricane to be able to 
follow out the suggestion that those phenomena have their 
origin in the upper air; I hope to be able on a subsequent oc- 
casion to cite examples to show that storms in the region of 
the minimum pressure in temperate latitudes may arise from 
special surface conditions, and there is at least some evidence 
for the correlative origin of tropical hurricanes. 


~ ©Annales du Bureau Central Mtéoérologique de France, 1887 4 Part I, 
p. C. 1. Indian Meteorological Memoirs, vol. 15, Part I, 1903. 
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I have made no comparison of the first results of this method 
of analysis of the average barometric distribution with the 
conclusions arrived at by Thomson and Ferrel, for the general 
circulation of the atmosphere, nor with those more recently 
obtained by Bigelow, because the method of treatment is in 
some respects novel,and it seems desirable to wait for its 
further application before making any such comparison. I 
may remark, however, with regard to the theories of the two 
authors first mentioned, that a steady circulation around the 
polar regions requires only the supply of the comparatively 
small amount of energy necessary to make up the loss occa- 
sioned by surface friction, and consequently no great trans- 
ference of energy from the equatorial regions to middle or 
higher latitudes in the form of heat or otherwise is demanded 
for the maintenance of the circulation. 

Moreover, I have confined my observations to the barometric 
distributions for the month of January. So far as I have ex- 
amined the distributions for July, the conclusions to be drawn 
from them are in many respects similar, but the separation of 
the pressure component for easterly circulation from that for 
westerly is not complete at the 4000-meter level as it is in the 
case of January. 

In conclusion, I desire to acknowledge the assistance I have 
received from Mr. G. T. Bennett, M. A., of Emmanuel College, 
Cambridge, with whom I have discussed especially the dy- 
namical questions involved, and from Mr. R. G. K. Lempfert, M. 
A., and other members of the staff of the Meteorological Oftice, 
who have supplied me with much of the material upon which 
the general conclusions set out in this paper have been based. 


HOURLY CLIMATIC RECORDS ON THE ISTHMUS OF 
PANAMA. 
By Gen. H. L. Annot, U. 8. A., retired. Dated June 4, 1904, 


Appreciating the value of the most precise information at- 
tainable as to the climatic conditions existing upon the 
Isthmus, the engineers of the New Company, before resuming 
canal operations upon a large scale, inaugurated, in July, 1899, 
a series of automatically recorded, continuous observations at 
Alhajuela on the upper Chagres River and at La Boca on the 
Bay of Panama. The early records, which appeared in the 
Monruty Wearner Review for May, 1899, and March, 1903, 
have given a good general idea of these conditions, but it is 
only by a long continued hourly study that many important 
details can be made known. When the canal property was 
transferred to the United States, in April, 1904, these records 
of the company covered five years for eight of the months, 
four years for three of the months, and three years for May. 
This present paper discusses the data collected. 

The two localities are weli suited to develop any charac- 
teristic differences between the climate of the interior, where 
the largest works must be executed, and that on the Pacific 
coast, where is found the largest population. Table 1 pre- 
sents a general summary of the data collected relative to 
temperature. It is apparent from the figures not only that 
the monthly variation is extremely small during the entire 
year, but also that there is no sensible difference in mean 
monthly temperatures between the interior and the Pacific 
coast. There are, however, important differences in the daily 
range between extremes, which increase from about 9° F. at 
La Boca to 13° F. at Alhajuela, and also in the critical hours, 
especially that of extreme heat, which is always earlier in the 
interior than on the Pacific, and later in the dry than in the 
rainy season. Figure 1 exhibits these differences to the eye. 

During these five years the rainfall was rather less than 
that indicated for other and longer periods. As there is an 
intimate relation between rainfall and temperature, Table 2 
is added to facilitate comparisons; it should be considered in 
connection with a similar consolidated table, covering a wider 
district and many more years, which appeared in the Monrsiy 
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Wearner Review for March, 1903. Italicized figures denote 
interpolations from general means. 
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TABLE 1.—Summary of monthly mean temperatures. 
ALHAJUELA. 
Month. by daily, Mean hottest. | Mean coolest. 
| | 
-|— | —— 
| 
| °F, | Hour. | ° F. | Hour. °F. 
5| 78 86.3) 6am. 72.1 
. dice 4 %.6 Ipm 83 6am.) 72.8 
March.......... | 4) 829 Ipm 6am. 72.3 
April.........- 5 81.1 a.m, 74.3 
3 72.0 llam. 85.3) 5 a.m. 73.9 
4 79.7 noon... 86.6) 6 a.m. 74.5 
5 79.1 lpm 84.7 6 a.m. 74.7 
79.7 noon 86.1 6 a. m. 74.8 
November. .. 5 78.7 | noon 74.2 6 am. 74.2 
December ...... 86.2 | 6 a. m. 72.7 
| 
co 79.6 | Noon. | 86.7 | 6 a. m. 73.7 
| 
a LA BOCA 
. 5 7.14 pm. 84.0 7am. 74.0 
PeDruary 5 8.2 4p.m.) 86.0 7 a.m. 74.3 
5 8.5 Spm. 86.1 7 am. 74.3 
5 81.1 4p.m.) 85.9 7 am. 76.0 
3 9.1 2pm.) 83.6 7 am. 76.4 
4 9.7 3p.m. S44 7 a.m. 76. 6 
| 7.8) 2pm) 840 6 a m. 76. 1 
5 78.9) 2p.m.) 82.7 7 a m. 75.0 
cn 5 78.4 2pm. 82.6 7 a.m. 74.4 
5 77.9'3 p.m.) 81.6 6a. m. 74.6 
December... 79.0 4pm. 83.6 7 a.m. 74.2 
| 


Table 3 is of practical interest in the construction of the 
canal, since it indicates the number of rainy days to be ex- 
pected in the different months, so far as this may be inferred 
from a 5-year record. 

Table 4 exhibits the hourly means of temperatures recorded 
for nearly five years at the two stations, and Table 5 the cor- 
responding means of hourly barometric pressures at Alha- 
juela. The original units, degrees centigrade, and millime- 
ters are retained. 

These tables are arranged to show in the most striking 
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TABLE 2.— Rainfall (in inches) at the stations during period of continuous 
observations 


ALHAJUELA. 
| | | | 
Month 1889, 1900. | 1901, | 1902. | 1903. 1904. Means. 
| 1.81 0. 20 1.30; 0.20) 299 1.30 
4.09) 252) 5.66) 0.47) 6.96 3.94 
10.19 | 15.87) 11.30| 7.83 ........) 11.30 
17. 84 mei i........ 10. 39 
11.69 | 19.73) 7.95) 12.79) 19.69 ........ 14. 37 
10.19 10.55 | 17.88) 9.45) 15.75 12. 75 
September 8.07 17.21 15.91) 10.13 8.34 12. 05 
11.85 | 13.27 | 22.29) 11.26) 15.51 ........ 14. 84 
10.78 | 13.35 21.50) 1866) 16.30 ........ 16. 14 
1.89) 114) 487) 452) 20,71 |........ 6.61 
| | 
109. 30 | 122, 80 | 95. 40 | 116.00 ........ 104. 50 
Boca. 
Month 1899, 1900, | 1901. 1902, | 1903, | 1904. Means. 
| | 
0.75 2. 28 5.19 0.55 2.60 2. 28 
0. 00 0,12 0. 04 0. 00 0.35 0.12 
0.00, 205) 3.11) 0.04) 499 2.05 
2.24/ 4.09) 5.19) 1.26) 7.75 4.09 
11.22) 7.20) 988) 6.69)........ 8.74 
7.67, 543) 2.48). 6.10 
15.83 9.76) 5.35 7.00). 9. 48 
6.98) 5.39) 417) 1468)........ 7.55 
6. 146 9.01 6. 76 4.32. 6. 57 
4. 32 3.70 2. 80 4. 87 
76. 26 77.25 70.00 59. 17 |........ 72.47 
TABLE 3.—Number of rainy days during the continuous records. 
ALHAJUELA. 
Month. 1899, 1900. 1901. | 1902. 103. 1904. Means. 
8 5 | 7 | 4 7 
9 5, 6) 38) 
26 21 | 23 29 24 
22 25 23 
20 27 | 24 4 
10 16 | 12 | 25 15 
| | | 
| 178 199 | 200 907 |... 198 
LA BOCA 
| | 
Month 1899, | 1900, 1901, 1902, 1903. 1904, Means, 
2 6 8 5 6 
0 1 1} 0 1 
March .... 0 4 4| 1 10 4 
April... 5 7 6 | 5 13 7 
cots 9 17 8 | les 15 
18 22 20 20 
109 195| 188)........ 141 


| 
manner the extraordinary uniformity of the climate. The ab- 
solute extreme range of temperature recorded hourly during 
the entire period was at Alhajuela from 97.4° F. to 63.2° F. 
(36.3° to 17.3° C.), and at La Boca from 95.2° F. to 68.2° F. 
(35.1° C. to 20.1° C.), both including a normal horary varia- 
tion of about 13° at the former and 9° at the latter. The 
barometric extreme oscillation, during the same period, ranged 
from 30.12 to 29.68 inches, also including the normal horary vari- 
ation of about one-tenth of aninch. All these extremes occur- 
red in the dry season, including February, March, and April. 
It should be noted that the barometric records, as given, 
should be reduced by 5.65 millimeters for instrumental error, 
and increased about 3.7 millimeters for height above mean 
tide (143 feet), making a total residual correction of —1.95 
millimeters. Figures in full-face type are extremes. 
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TABLE 4.— Temperature at Alhajuela, in degrees centigrade. 


January. 


} 
la. 22.48 | 22.24 | 24.70 
2a. 92 | 22.16 | 22.07 24.19 
8a. 21.90 21.90 23.74 
4a. 21.65 | 21.77 23.35 
5a. 21.47 21.70 23.07 
6a. 21.28 | 21.76 | 23.15 
7a. 22.20 | 22.70 | 24.16 
8a. 25.66 24.44 26.26 
9a. 28.42 | 26.05 28.32 
10a. 29.56 | 26.77 | 29.78 
lla. 20 «30.14 27.37 30.55 
Noon - 29.00 | 30.52 | 27.74 31.26 
29.38 | 30,50 27.75 31.46 
29.35 30.04 27.45 31.40 
29.36 | 29.61 27.07 31.18 
28.93 28.87 26.66 30. 80 
5p. m 27.52 | 25.78 | 29.95 
6 p.m 26.49 | 24.89 | 29.15 
7 p.m 25.56 24.06 28.33 
8 p.m 24.78 | 23.54 | 27.77 
9p.m. | 24.18 | 23.09 26.99 
10 p.m 23.61 22.81 26. 46 
11 p.m 23.25 | 22.57 | 25.79 
Midnight 22.82 | 22.40 | 25.25 
Means | 25.61 | 24.36 | 27.38 
| | 
32.30 | 31.90 30.80 33. 80 
Days of record ........|....... All. | All | All. 30 
April 
23.69 23.25 25.41 24.13 
23.44 22.93 25.18 23.78 
23.21 22.63 25.04 | 23.48 
23.06 22.38 24.88 23.21 
ve 22.90 22.25 | 24.69 | 23.06 
24.25 23.49 24.62 | 24.53 
27.28 26.10 25.07 | 27.81 
ad ani | 29.36 28.87 26.47 | 30. 67 
30.68 30.10 27.98 | 32.28 
canes. 31. 52 30.75 29.13 | 32.93 
| 32.04 31.47 30.04 | 33.81 
32.00 31.31 30.19 | 33.77 
31.66 30.70 30.09 33.33 
30.90 30.08 29.88 32.74 
BPM | | 2.41 | 31.98 
P.M 28.59 | 27.74 | 28.80 | 80.06 
| 27.41 26.88 | 27.88 28.61 
26.45 26.31 27.48 27.62 
9p.m 25.69 25.59 27.09 26.74 
25.12 25.01 26.70 26.12 
0004 5099 06 24.66 24.46 26.33 25.51 
Midnight 24.27 24.01 26.01 25.01 
27.25 26.67 | 27.24 28.28 
34.50 33.30 33.60 36.80 
18.00 18.70 22,90 18.70 
Days of record ....... All. All. 
July. 
la. 23.33 25.39 25. 20 
2a. 3.15 25.14 B.01 
8a. 22.98 24.96 24.90 
4a. 22.83 24.76 24.82 
5a. 22.65 24.56 24.74 
6 a. 22.56 24.38 24.65 
7a. 2.09 24.75 2.23 
25.13 | 24.16 24.38 26.22 26.46 
25.82 | 25.82 26.41 | 27.99 28.15 
26.70 | 27.09 27.67 | 29.22 | 29.28 
27.43 28.41 28.35 30.02 30.28 
28.18 28.81 28.48 30.22 30.46) 
28.44 29.12 28.55 30.21 30.03 
tae 28.48 28.61 27.89 30.00 29.51 
tense 28.56 | 27.70 | 27.44 29.58 28.94 
sees 28.41 27.13 | 27.15 29.17 28.45 
28.07 26.46 26.71 28.71 27.84 
6p.m. - 27.28 25.73 | 25.87 | 28.06 | 27.32 
26.85 25.07 25.16 27.46 26.97 
26.19 23.98 24.11 26.22 25.90 
25.82 2.48 23.56 25.61 25.35 
26.50 2.17 25.23 27.17 26.98 
Maximum ............ 31.10 32.20 3290 34.20 34.00 
22.00 21.40 21.40 22.60 22.705 
27, All. | All. 


= 83! 


1900. | 1901. 1902, 1903. 1904. | Mean. 
| 


February. 
1901. | 1902. 1903. 1904 Mean, 1299, 
| | 
92.48 |....... 24.18 | 25.76 | 23.80 |....... 
23.88 | 25.45 | 23.49 
28.67 | 26.10 | 28.22 )....... 
23.49 | 24.76 | 23.00 |....... 
28.24 | 24.48 | 22.78 |....... 
23.30 | 24.27 | $8.64 |....... 
| 21. 59 | 24.74 | 24.48 | 23.39 |....... 
28.01 | 26,86 | 26.32 |....... 
$0.12 | 29.57 | 29.10 |....... 
29. 63 30.99 31.16 | 30.47 
31.53 | $2.01 | $1.17 |....... 
$1.79 | $2.55 | 31.55 |....... 
31,11 -| 82.17 | 32.85 | $1.83 |....... 
$2.11 | 32.99 | 31.82 '....... 
30.66. .| 31.75 | $2.86 | 81. 47 |....... 
ee 30.94 | 32.41 | 30.81 |....... 
29.40 | 31.67 | 29.67 |....... 
27. 51 28, 42 | 30.68 | 28.53 |....... 
27.54 | 20.63 | 27.43 |....... 
26.72 | 28.82 | 26.50 |....... 
2) ee 26.00 | 27.95 | 25.88 |....... 
25.33 | 27.30 | 25.20 |. 
24.85 | 26.71 | 24.68 |....... 
24.52 | 26.22 | 24.21 |....... 
27.44 | 26.61 | 27.04 )....... 
33.00 | 34.00 34.90 34.90 .... 
21.20 | 21.40 | 19.00 |....... 
May 
26.53 |. 27.72 
August. 
23. 22 | 24.94 | 25.63 |....... 24.47 24.74 
23,07 | 24.71 | 25.48 |....... 24.29 | 24.54 
22.93 | 24.47 | 25.93 |....... 24.11 | 24.38 
22.80 | 24.26 | 25.23 ....... 23.92 | 24. 21 
22.71 | 24.290 | 26.90 |....... 23.90 | 24.07 
22.67 | 24.05 | 25.18 |....... 23.82 | 24.05 
23.32 24.90 | 25.60 ....... 24. 54 | 25. 46 
25.13 | 28.60 | 27.17 |....... 26.10 | 27.32 
27.06 | 28.33 | 28.64 j....... 27.89 29. 06 
28.35 | 29.64 | 29.86 |....... 29.16 30.06 
29.06 30.40 | 30.61 ....... 29.86 30.99 
29.26 | 30.70 | 30.78 ....... 30.05 31.18 
28.72 | 30.31 | 30.63 |....... 29.69 30.53 
28.00 30.00 | 30.24 ....... 29.23 29.92 
27.32 29.57 | 29.31 28.83 29.34 
26.58 29.03 | 29.42 ....... 28. 33 | 28, 83 
25.91 | 28.45 | 28.60 ....... 27.63 | 28. 23 
25.27 27.69 | 28.06 ....... 26.92 27.13 
24.96 | 27.11 | 27.54 )....... 26.38 26.43 
24.61 | 26.69 | 27.09 |....... 26.02 25.94 
24.21 | 26.24 | 26.68 |....... 25.53 25.58 
23.89 | 25.85 | 26.40 ....... 25.23 25.26 
23.60 25.49 | 26.08 ....... 24.92 25.01 
23.88 | 25.24 | 25.87 )|....... 24. 84 
25.25 | 37.04 | 97.56 )....... 26.47 26.96 
$2.20 33.10 | 35.90 |....... 35. 
20.00 23.00 | 24.00 ....... 20.00 22.00 
| 
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March 
| | 
1900. ux 1902. | 1903. | 1908 Mean 
| 
23. 11 | 23.22 el eas | 22.95 | 25.23 23.68 
22. 86 | 22.62 |....... | 22.47 | 24.86 | 23.25 
22.66 | 22.51 |....... | 22.06 | 24.53 22.94 
22.52 | 23.22 |....... | 21.83 | 24.40 29.74 
| 91.90 |....... | 21.68 | 24.12 22.49 
22.22 | 21.58 |....... 21.65 | 24.09 29.37 
22.94 | 22.01 |....... 22.74 | 25.00 | 23.17 
26.12 | 26.06 /....... | 25.44 | 27. 33 25. 98 
28.80 | 28.72 |....... 28.69 30.39 29.15 
30.18 | 30.62 |....... 30.72 | 31.71 30.81 
90.87 | 81.24 /....... $2.12 | 82.76 | 31.75 
$1.24 | $1.60 |....... | 32.86 | 33.20) 32.23 
$1.34 | 81.78 |....... | 33.16 | 33.45 32. 43 
30.90 | 31.24 )....... | 82.65 | 33.12 31.98 
30.36 | 30.37 ....... | $1.91 | 32.42 31.27 
29.48 | 29.57 30.76 | 31.10 30. 28 
28.00 | 28.20 ....... 29.33 | 30.28 28.95 
26.75 | 27.06 |....... | 27.89 | 29.10 27.70 
6.72 | 98.90) ...... | 26.81 | 28.34 26.79 
25.00 | 25.48 |.......| 25.82 | 27.53 | 25.96 
24.38 | 24.82 |....... | 25.09 | 26.83 25. 28 
23.94 | 24.24 ....... | 24.37 | 26.05 24.65 
28. 50 | 28.84 |....... | 23.72 25.66 24.18 
26.52 | 26.58 |....... 27.08 | 28.54 27.18 
20.00 | 32.99 35.20 | 36,30 36. 30 
18. 00 | | 17.70 | 19.90 17.70 
Au. | All. |....... | aM. |....... 
June 
24.01 23.45 | 25.18 | 24.66 ....... 24. 32 
23.83 23.26 | 25.00 | 24.47/|....... 24.14 
23.67 | 23.08 | 24.76 | 24.31 |....... 23. 95 
23.57 22.93 | 24.58 | 24.17 |....... 23. 81 
23.52 22.78 | 24.37 24.03 23. 68 
28.66 | 22.71 | 24.22 | 24.16 /....... 23. 66 
24.17 | 23.88 | 24.66 | 25.55 ....... 24. 56 
25.84 25.45 26.18 27.62 . 26. 27 
27.37 | 27.26 | 28.14 | 29.84 )....... 28. 03 
29.14 28.26 29.64 | 30.68 ....... 29, 42 
29.97 | 28.70 | 30.52 | 31.33 |....... 30, 18 
30.37 28.80 | 30.73 31.34 30. 3] 
29.78 28.61 30.49 81.15 30. O1 
29,28 | 28.12 | 29.93 | 90.80 |........ 29. 53 
28.43 | 27.79 | 29.21 | 90.22 )|....... 28, 91 
27.58 | 27.16 | 28.80 | 29.86 |....... 28. 34 
26.69 26.54 28.39 28.92 ....... 27. 64 
26.03 25.76 | 27.79 | 27.90 ....... 26. 87 
25. 52 | 25.15 | 27.26 | 27.01 |....... 26, 23 
25.23 | 24.83 | 26.86 | 26.36 )....... 25, 82 
24.97 24.50 | 26.39 25.84 ....... 25. 43 
24.68 24.19 | 26.08 25.48 ....... 25.11 
24.40 23.88 25.76 25.20 24. 81 
24.12 23.64 | 25.49 | 24°97 |....... 24. 55 
26.07 | 25.45 | 27.10 | 27.80 |....... 26. 48 
34.50 32.90 33.50 85.40 ....... 40 
21.30 21.10 23.30 22.50)....... 21. 10 
All. All. 20 
| 
September. 
23.30 | 23.05 24.35 26.24 ....... 24. 34 
23.10 | 22.85 | 24.13 | 26.02 |....... | 24. 13 
22.94 | 22.66 | 23.94 | 25.78 |....... 23, 94 
22.77 | 22.49 | 23.80 | 25.68 |....... | 23.78 
22.60 | 22.37 | 23.67 | 25.47 |....... | 23. 64 
22.50 | 22.27 | 28.74 | 25.33 |....... | 23.88 
23.13 | 23.09 | 24.52 25.34 )....... | 24.31 
24.73 24.60 26.07 26.14 25.77 
27.36 | 26.80 | 27.68 27.95 |....... | 27.77 
28.81 | 28.32 | 28.83 | 29.76 |....... | 29.16 
29.54 | 28.78 29.51 | 30.87 |....... | 29.94 
30.07 | 29.12 29.79 31.60 ....... | 30. 36 
30.11 | 29.02 | 29.61 | 31.82 |....... 30, 22 
29.56 | 28.16 29.25 31.47 29.67 
28.12 | 27.28 | 28.65 | 90.71 |....... 28, 82 
27.00 | 26.69 28.09 30.10 ....... | 28.14 
26.49 | 25.87 27.29 | 29.5 ..| 27.49 
25.56 | 25.16 | 26.67 29.01 ....... | 26.71 
24-94 | 24.78 | 26.14 28.51 |....... | 26.16 
24.56 | 24.42 25.75 28.12 | 25. 74 
24.16 | 24.03 25.38 27.69 | 25.37 
23.97 | 23.73 | 25.09 27.30 |....... | 25.07 
23.70 | 23.46 24.77 26.89 .| 24.76 
23.46 | 23.22 24.55 26.65 . 24. 54 
25.52 | 25.09 26.30 28.08 ....... 26. 39 
33.30 | $2.80 33.40 35.80 ....... 35. 90 
21.00 | 20.90 22.00 23.10 ....... 20. 90 
All, | All | All. | All. |....... All. 


| June, 1904. || 
| | 
25.46 | 23.42 |.......| 22.84 
25.15 | 23.10 |.......| 22.61 
24.86 | 22.80 |.......| 22.42 
24.63 | 22.55 |.......| 22.21 
24.40 | 22.36 |.......| 22.00 
24.24 | 22.28 |....... 21.34 
24.41 | 22.89 ....... 22.76 
26.01 | 24.99 |.......| 25.75 
| 27.18 |.......| 28.86 
| 28.52 |.......| 390.10 
29. 41 90,78 
| 29.99 |.......| 31.05 
31.65 | 30.15 |.......| 31.20 
31.57 | 29.96 |.......) 31.05 
31.34 | 29.71 |: 80.60 
31.05 | 29.26 |.......| 29.94 
30.48 | 28.40 |.......| 28,72 
29.75 | 27.51 |.......| 27.51 
28,87 | 26.56 |.......| 26.25 
28.17 | 25.84 |.......| 25.42 
27.45 | 25.14|.......| 24.81 
26.87 | 24.63 |.......) 24.22 
| 26,32 | 24.17 |.......| 28.72 
1% 25.94 23.78 ..| 28.25 
27. 87 | 26.02 
33.90 | 33.90 |.......| 33.30 
22.00 | 18.40 |.......| 19.00 
All. All, 
| 
24.87 24.50 ...... | 23.38 
24.45 | 24.10 |.......) 28.15 
24.35 | 23.94 |.......| 22.95 
24.08 | 23.69 | ......| 22.74 
24.00 | 28.51 |.......| 22.80 
24.43 | 98.47 |..... .| 28.18 
26.00 24.58 .......) 25.13 
27.14 26.68 |.......| 26.96 
28.17 | 28.71 |.......| 8.2 
29.07 30.02 |.......| 28.93 
29.71 | 30.81 |.......| 28.95 
30.01 | 81.25 |.......| 28.75 
90.33 | $1.68 | ......| B57 
30.19 | 31.49 .......| 28.383 
29,89 | $1.18 | ......| 27.81 
29.39 30.60 .......) 27.19 
28.67 29.68 .......) 26.58 
28.12 28.66 .......| 25.90 
27.44 | 27.64 |.......| 25.2 
26°90 26.95 .......| 24.78 
26.35 | 26.29 .......| 24.31 
25.86 | 25.76 |.......| 28.97 
25.47 | 25.29 |.......| 28.77 
25.18 | 24.91 |.......| 23.58 
27.08 | 27.30 .......| 25.63 
33.90 36.80 .......) 84.60 
21.00 + 18.00 ......) 20.00 
— 
24.54 | 24.83 | 23.74 
veces) 24.35 | 24.66 | 23.53 
24.20 | 24.54 | 23.29 
24.04 | 24.42 | 232.11 
23.90 | 24.35 | 23.08 
23.78 | 24.29 | 22.91 
2412 | 25.44 | 23.42 
25.27 | 26.54 | 25.05 
26.84 | 28.05 | 27.37 
vevees) 27,99 | 29.12 | 28.83 
28.90 | 29.76 29.46 
cesses 29.23 | 29.90 | 29.61 
89.97 | 29.50 | 29.22 
28.90 | 29.25 | 28,68 
44 | 29.21 | 22.33 
28,06 | 28,80 | 27.80 
27.66 | 28.05 | 27.16 
96.85 | 27.34 | 26.22 
26.30 | 26.68 | 25. 61 
seseeee| 25.87 | 26.28 | 25.43 
25.56 | 25.63 | 24.89 
25.28 | 25.45 | 24.55 
25,00 | 25.17 | 24.28 
24.76 | 24.93 | 24.00 
26.21 | 96.72 | 26,81 
$4. 20 | 34.50 | 32.20 
21.40 | 21.90 | 21.00 
| | 
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TABLE 4.— Temperature at Alhajuela, in degrees centigrade—Continued. 
October. November. | December. 
1899. | 1900. 1901. 1902, 1903. 1904. Mean. 1899. 1900. 1901. | 1902. | 1903. 1904. Mean.| 1899. | 1900. | 1901. 1902. | 1903. | 1904. Mean. 
| 
23.85 | 23.40 2284 23.81 | 2.39 )....... 24.06 | 24.37 | 23.24 | 22.77 | 24.67 | 25°55 |....... 24.12 | 23.26 | 22.78 | 22.36 24.24 | 26.39 |....... 23. 61 
23.60 | 23.23 | 22.66 | 23.61 | 26.14 )....... 23.85 | 24.21 23.05 | 22.63 24.49 | 25.35 ....... 23.95 | 22.98 | 22.56 | 22.11 23.87 | 25.22 )....... 23, 35 
23.40 | 23.07 | 22.46 23.44 | 25.88 24.06 2288 2246 231 | 23.78 | 22.77 | 22.31 | 21.94 23.54 | 25.02 |....... 23. 12 
23.26 | 2294 | 2229 | 23.25 | 25.68 |....... 23.48 23.91 2270 2231 | 26.14 25.10 )....... 23.63 | 22.61 | 22.10 21.74 23.25 24.82 22. 
23.08 | 2278 | 2212 | 2.13 | 2.51 |....... 23.32 22.59 2220 | 24.01 | 25.00 ....... 23.52 | 22.43 | 21.87 | 21.60 23.04 | 24.67 ....... 22.72 
6am. 22.96 | 22.62 | 21.94 | | 25.32)....... $3.19 | 23.77 | 22.48 | 22.17 | 23.90 | 24.95 ....... 23. 22,23 | 21.72 | 21.63 | 22.91 | 24.55 |....... 
23.75 | 23.21 | 22.82 23.68 | 25.24 )....... 23.74 | 24.49 22.82 22.65 | 24.28 | 25.06 |....... 2.86 | 22.50 | 22.51 22.56 23.27 | 24.57 )....... 23. 08 
25.81 | 24.52 | 24.02 | 26.28 | 25.79 |....... 2.03 26.16 24.50 2.92 25.40 | 25.74. | 26.91 | 2458 2441 25. 24. 88 
23. 20 | 26.92 | 26.26 | 27.10 | 27.29 )....... 27.15 | 28.00 | 26.62 25.47 | 27.15 | 27.06 |....... 26.86 | 28.00 | 27.48 25.85 27.23 | 27.28 |....... 27.16 
wenn 29.20 | 23.66 | 27.67 | 28.40 | 29.06 ....... 28.60 29.12 | 28.07 26.80 | 28.67 | 2.43 | 28.22 | 29.36 | 28.97 26.73 | 29.10 | )....... 28, 56 
30.15 | 29.25 | 28.30 | 29.11 | 30.40 ....... 29.44 29.76 28.95 27.58 | 29.63 | 29.25 |. 29.03 | 30.16 | 29.56 27.51 30.33 | 29.75 )....... 29. 46 
20.16 | 29.32 | 28.64 | 29.39 | 31.40 ....... 29.78 30.15 29.17 27.64 30.00) 29.71 . 29.33 | 30.54 | 29.86 28.08 30.93 | 30.43 |....... 29, 97 
29.50 | 20.05 | 28.14 | 29.25 | 31.64 ....... 29.52 | 90.23 | 2.79 «27.12 | 2.95 | 29.73 |....... 29.18 | 30.62 | 29.93 28.06 31.31 | 30.69 ....... 30.12 
29.06 | 28.26 | 27.39 | 28.94 | 31.60 ......./ 2.05 29.88 214 2.72 | 2.58 | 58 28,78 | 30.44 | 29.74 27.77 31.29 | 30.51 29. 95 
28.42 | 27.65 26.46 | 28,27 | 31.17 2.39 29.11 | 27.70 26.17 | 2.94 | 29.36 2S. 25 | 90.27 | 29.46 27.44 30.88 29. 62 
27.64 | 27.12 | 25.94 | 27.62 | 90.62 )....... 27.79 28.20 27.07 25.60 28.21 | 29.08. 27.63 | 29.89 | 28.96 26.95 30.41 | 29.74 )....... 29.19 
26.85 26.47 25.33 | 26.89 2.94 .| 27.10 | 27.42 | 26.42 24.95 | 27.40 | 2.66 |....... 26.97 | 28.47 | 28.05 26.04 29.63 | 29.20 ....... 28. 28 
26.22 | 25.60 | 24.70 | 26.26 | 29.30 ....... 26.42 26.62 25.46 24.47 | 26.79 | 28.08 ....... 26. 28 | 26.97 | 26.82 25.07 28.50 | 28. 49 27.17 
7pm 25.74 | 2.08 24.45 | 25.70 | 2.64 25.91 | 26.02 24.82 24.13 | 26.37 | 27.49 |....... 25.77 | 26.09 2.60 24.38 | 27.46 | 27.85 |....... 26. 28 
- 2.90 | 26.74 | 24.12 | 26.31 WW ....... 3.53 25.60 24.37 2.74) 25.96 | 27.04 ....... 25.34 | 25.24 | 24.90 23.84 26.87 | 27.36 25. 64 
coors 24.92 | 24.43 | 23.78 | 24.93 | 27.75 |....... 25.16 | 25.28 | 24.06 23.44 | 25.62 | 26.59 )....... 2.00 24.83 24.40 23.40 26.19 26.84 2.13 
24.63 | 24.12 23.52 | 24.62 | 27.38. 26.85 | 26.97 23.79 2.21 | 26.23 | 26.26 )....... 24.69 | 24.28 | 2398 2.07 26.45 24. 68 
24.34 23.90 23.29 | 24.31 | 26.94. 24.56 24.75 23.60 2.04 25.06 25.93 ....... 24.48 | 23.93 | 23.56 22.76 25.02 | 26.04 )....... 24. 26 
24.09 23.65 23.09 24.06 | 26.66. 24.31 | 24.53 23.39 22.89 24.85 | 25.67 ....... 24.27 | 22.61 | 23.10 | 22.51 | 24.55 | 25.76 |....... 23. 91 
| | 
26.00 25.41 24. 67 | 25. 81 | 28. 08 25.99 26.43 25.20 24.34) 26.44 | 27.08 |....... | 25.90 26.10 | 25. 61 24.08 | 27.22 | 27.29 |....... 26. 07 
Maximum............. 34.40 31.60 31.60 | 32.20 34.80 ....... 34.80 33.00 31.40 30.90 33.30 | 32.90 ....... 33.30 | 33.00 | 32.00 32.00 33.50 32.80 ....... 33. 50 
Minimum ............. 21.90 2.80 20.60 | 21.80 23.00 )....... 20.60 22.50 2.70 20.70 | 22.10 | 22.90 ....... 20.70 | 18.90 | 19.80 19.00 20.70 21.20 ....... 18, 90 
Days of record ........ All, | All All | | | All All. | All. | All. | All. All, | All. | All, | All. 
TABLE 5.—-Temperature at La Boca, in degrees centigrade. 
January. February. March. 
| 
23.64 26.08 | 25.61 | 25.75 24.98 25.21 |....... 24.36 25.29 | 26.65 
Zi. 22 25.63 | 25.29 | 2.53 26.64 26.82 )/....... 23.87 | 24.79 26. 22 
22.82 | 25.21 | 25.01 | 25.02 24.26 | 24.46 )....... 23.53 24.38 | 25.79 
22.46 24.89 | 24.74 | 24.62) 2295 2413 )....... 23.090 24.03 25.51 
22.20 24.55 | 24.58 | 24.29 | 23.67 | 22.86 |....... 22.80 | 23.71 25.12 
21.95 24.27 | 24.37 | 24.04 23,41 23.61 22.51 23.46 24.64 
21.72 | 22.92 | 24.16 | 2.71 | 23.12 | 98.83 )....... 22.19 | 22.22 24.29 
21.91 | 23.59 | 24.96 | 22.62 | 22.22 | ...... 22.090 23.26 24.56 
| 22.92 | 3.01 | 2.90 | 2.90) 24.02 )....... 23. 22 | 24. | 25, 69 
24.87 | 24.75 | 25.92 | 24.85 | 24.75 | 25.03 |....... 23.05 25.46 27.05 
eves. 26.42 | 25.90 | 26.63 | 26.06 25.62 26.15 ....... 27.01 | 26.60 28, O1 
-| 27.52 | 26.70 | 27.29 | 27.08 | 26.38 | 26.99 )....... 27.97 | 27.65 28.57 | 
28.27 | 27.38 | 2. 27.96 | 27.07 | 27.75 |....... 28.82 | 28.54 29.37 
23.65 28.25 | 28.65 28.70 | 27.54 28.33 29.52 | 29.43 30.02 
28.84 | 29.00 | 28.92 | 29.21 | 27.75 | 28.74)....... 29.97 29.93 30, 30 
2.35 28.95 «2.42 27.82 38. 88 1.03 3015 30.35 
hea 28.79 | 29.44 | 28.68 | 29.42) 27.79 | B82 )....... 30.02 30.07 30, 23 
piven 2.52 29.33 29.26 | 27.75 | 2.67 22.90 29.73 30.09 
27.91 29.07 | 28.15 28.98 | 27.56 28. 33 2.22 2.10 2.75 
27.14 | 28.68 | 27 28.56 | 27.29 | 27.89 )....... 28.29 28.37 29.36 | 
cs. vas 26.28 | 28.20 | 27.32 | 27.95 | 26.81 27.31)... ... 27.28 | 27.66 28.79 
25.44 27.68 27.36 | 26.37 | 26.75 |....... 26.40 27.00 28,25 
24.64 27.12 25.90 18 25.17 26.37 27.71 | 
2697 | 26.57 | 26.06 | 26.25 | 25,48 | 25.71 )....... 3.0 2.80 27.23 
25.39 | 26.65 | 26.56 | 26.59 | 25.71 | 26.18 |....... 26.58 27. 64 | 
4 
31.00 | 30.60 | 31,60 31.00 | 29.90 31.60 ....... 31.90 31.20 32.10) 31.00 31.40) 32.10 3210 33.00 32.60 31.80) 30.50 33.00 
Minimum .............|..... 2890 | 22.50 | 22.00 | 22.50 21.70 | 20.90)....... 20.90 20.50 22.30) 23.40 21.90) 20.50 )....... 20,00 21.70 22.10 22.10 21.76 20,00 
Days of record ........)....... All. All. | All. | All. All. All. All. Am. | AM. | AB | AM. All. 30; All. | All. | All. 
| April May June 
| 
25.21 | 27.20 | 27.10 | 26.72 | 25.96 | 26.32 )....... 26.22 | 26.08 |....... 25.79 | 26.68 26.69 | 26.25 ....... 26. 35 
24.82 | 26.71 | 26.27 | 26.26 25.04 25.92 )....... 25.95 | 25.80 ]....... 25.54 | 26.38 26.41 | 23.94 ...... 07 
24.44 26.25 | 26.48 | 25.77 24.71 | 25.63 |....... 25.70 | 25.52 | 25.29 | 26.08 26.09 25.63 .......) 2. 75 
| 24.15 25.88 26.22 | 25.47 26.44) 25.23 |....... 25.48 | 25.28 |....... 25.11 | 25.79 25.81 | 25.40 ....... | 25.52 
5a. m 2.88 25.55 25.99) 25.12 24.18 | 26.94 ....... 25. 28 | 25.07 |....... 24.90 | 25.50 25.54 | 25.12 ....... | 25. 26 
vans 232.63 25.23 25.79 | 24.83 23.97 24. 69 25.10 | 24.84 )....... 7 24.74 | 25.24 25.34 | 24.53 ....... | 25. 
23. 96 | 25.01 | 25.57 | 24.63 23.64 9444 ....... 24.88 | 24.73 |....... 24.61 | 25.00 25.16 | 24.53 ....... | 24.83 
23.54 | 25.10 | 25,81 | 24.56 | 2273 | 24.61 |....... 25.20 | 25.20 |....... 24. 66 96 | 25.90 | 25.32 | 24.54 ....... | 25, 08 
25.76 25.75 26.61 | 25.02 24.50) 25.53 ....... 26.28 | 25.76 |....... | 25.78 | 25.96 | 25.90 / 25.05 ....... | 25.67 
10 a. m 26.94 26.78 27.62 O1 | 26.51 | 26.57 |....... 27.98 | 26.61 |....... 26.77 | 26.59 26.84 | 25.71 )....... 26. 49 
llam 27.92 | 28.12 | 28,52 | 27.07 | 26.32 | 27.59 )....... 98.17 | 27.22 |....... 27.86 | 27.32 | 27.73 | 26.52 ....... | 27.28 
Ipm 29.16 | 29.80 | 29.76 | 28.94 27.42 | 29.02 ....... 29. 29 | 28. 49 27. 73 28. 54 |....... 29.22 | 28.47 29.14 | 27.89 ....... | 28. 68 
S 29.49 30.74 30.20 | 29.58 27.61 29.52 29.34 | 23.69 |....... 29.34 | 28.94 29.52 | 28.23 ....... 29. O1 
Spm 29.73 31.38 | 30.41 | 29.96 27.72 | 29.83 ....... 29.14 | 28.65 |....... 29.31 | 29.33 29.61 | 28.29 29.14 
4pm 29.73 31.67 290.46 | 30.18 27°62 29.93 ....... 23.93 | 28.54 |. 28.00) 28.81 | 29.47 29.51 | 28.25 29. 01 
Spm 29.57 | 31.73 | 30.25 | 90.18 | 27.51 | 20.85 |....... 28.66 | 28.94 /....... 28.45 | 29.25 29.27 | 28.08 ....... | 23.79 
29.21 31.40 29.99 | 30.09 27.44) 29.63 28.98 | 2.11 |. ..... 28.00 \....... 28.07 | 29.16 29.11 | 28.01 ....... | 28. 59 
28.56 30.82 | 29.37 | 29.83 27.96 | 29.19 |....... 23.05 | 27.89 |....... 27.78 | 28.92 28.89 27.92 ....... 28, 38 
8pm 27.97 | 90.20 | 29,28 | 29.45 | 27.12 | 28.80)....... 27.77 | 27.64 |....... 27.49 | 28.63 28.60 27.80 ....... 28. 13 
27.27 | 29.53 28.78 | 28.89 26.76 | 221 )....... 27.39 | 27. 32 26.85 27.10 | 23.25 | 28,19 | 27.51 ....... | 27.71 
p.m .. 26.72 | 28.92 | 28.35 | 28.33 | 28.43 | 27.75 |....... 27.08 | 27.01 |....... 26.56 |....... Cy ee 26.74 | 27.83 27.83 | 27.21 ....... 27.40 
26.18 | 28.29 | 27.89 | 27 74 | 26.03 | 27.23 |....... 26.75 | 26.68 |....... 26, 32 26.42 | 27.49 27.43 26.85 27. 05 
Midnight... | 25.74 | 27.75 | 27.51 | 27.23 25.68 | 26.78 |....... 26.47 | 26.37 |....... 26.11 | 27.10 27.09 | 26.56 ....... 26. 71 
| 
in 26.74 28.28 28.09 | 27.50 25.96 | 27.31 )....... 27.19 | 26.82 |....... 28, | 26. 85 | 27.36 27.48 26.63 ....... 27. 08 
| | 
esse $2.00 | 35.20 33.20 | 32.20 30.00 | 35.20 ....... $2.20 | 31.00 |....... 31.50 31.40 32.00 30.90 ....... 32. 00 
20 22.80 | 23.80 | 22.10 22.00) 2.30 ........ 22.60 | 22.00 )....... 23.30 | 24.00 23.70 | 22.80 ....... 22. 80 
| | | | | | 
Days of record ............... AIL AML | AML | AML) AML | All. | All. |....... All. 2) | AM. 
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TABLE 5.— Temperature at La Boca, in degrees centigrade—Continued. 


All. 


4.16 24.32 


July. 


amt. | | 198, 


26. 51 
October. 
All. 
January. 


00 | 26.18 
27.47 | 27.00 | 26.35 ...... 


$2 


31.40 | 32.40 | 30.80 ...... 


All. 


30) All. 


1900. 
25. 96 
25. 84 

71 
49 
7 


26 


25.96 | 26, 31 


| 
24 


TABLE 6.—Barometric pressure at Alhajuela, in millimeters. 


20.90 | 22.70 | 23.90 | 22.50 | 22.60 ...... 


32.90 31.00 
22. 38 
7 
All. 


1899. 


Hours. 


Maximum............. 
Days of record ........ 
Days of record ........ 


MAM 


June, 1904. 


A SR AN 


SS 


56.00 ...... 
17 |. 


| 


40 61.90 64.80 6210 64.80 ...... 
30 56.10 «55.10 55. 00 
2 


57 
Al. 


3 


Days of record ... 


September. 
| | | | 
_ ) 26. 34 25.68 | 25.54 |... 25.33 | 22.40 | 25.81 88 25. 46 25. 25 25.00 
26.04 | 25,38 | 25.29 |... 25.07 26. 01 63 25, 23 24. 99 
25.80 | 25.13 | 25.07... 24. 84 25. 79 41 25, 02 24. 78 
25.57 | 24.92 | 24.87 |... 24.65 25. 60 21 24. 84 24. 56 
| 24.80 | 24.69... 24. 46 25 24. 60 24. 38 
| 24.90 | 24.50)... 24. 48 25. 88 24. 41 24. 28 
) | | 25.33 | 24.51 |... 24.90 25. 73 10 24.91 24. 58 
2086 | 26.09 | 24.89 |... 25.73 26. 50 85 26. 08 25. 26 
1 26. | | 25.55... 26 63 27. 43 86 27. 35 26. 20 
‘| | | 29858 | 26.33 |... 27.45 28. 26 76 28. 36 27. O4 
) | | 29833 | 26.97 |... 28.12 28. 80 42 29. 12 27. 69 27,88 
243 | | 27.97 |... 28.89 29, 52 28.21 29. 80 28. 44 
| | | 28.08 28.81 29. 41 | 28.15 29. 56 28. 26 
28. 86 | 2 | 27.92 |... 28.35 28, 82 | 27. 71 28.67 2 27. 93 
28.75 | | 27.82 ... 28.03 28, 55 27.41 28,24 | 27. 83 
28.54 | 29827 | 27.62 ... 27.68 28, 35 27 27.88 | 28 27. 59 
28.31 | | 27.35 ... 27.31 28. 10 27.48 28 27. 36 
27.68 | 26.88 | 26.51 27. 39 34.47 | 26.71 | 27 26.51 | 25.97 )|.......| 26.26 
27. 26.34...) 26.17 27. 08 25 24.11 | 26.38 | 27 26.16 | 25.64 |.......| 25.92 
25, 87 26. 77 23, 82 25.85 | 25.35 |.......| 25.62 
26.63 27. 40 24.99 | 26.99 | 27 | 25.0 26,90 
32. 90 32. 00 32 $2.50 | 32.90 | 31 30.90 | 29. 80 
20.90 23. 90 20.60 22.20 | 24.20 22.70 22.30 |.......) 20.60 
| | 
| an. an. | Al. | | All. | AL, All 
December. 
| 
1a. 25. 95.20 |... 24. 92 | 25.4 7 | 26.12 26. 
2a.) 25. 56 24.85 24.63 25. 2 2 | 25.74 | 26. 
Sa.y 25. 35 24.55 |.... 24. 38 25. 0 9 | 25.37 | 25. 
4a.) 25. 15) 24. 13 24. 9: 3 | 25.07 | 25. 
24. 96 24.09 23. 93 24, 7! 7) 24m) 25. 
| 24. 75) 28.96 |.... 23. 72 24. 6 4 | 24. 25. 
7a.) | 24. 60) 23.56 |.... 23. 66 | 24.6 24.0 | 24. 
| 24. 97 23. 82 | 24. 87 1 | 24, 25. 
| 25. 87 24. 80 25. 4€ 3 24. 26. 
10 a. 1 | 26. 86 25.32 25.83 26. 11 9 | 25.0 | 27. 7 
lla 27. 48 26. 26 |.... 26. 73 26. 7 7 | 26. | 27. 
Noon 27. 96 27. 45 27. 1 | | 28. 
28. 37 27. 64 28. 03 27. | 27.9) 29. 
2s. 46 27.83 |..../ 28.15 27. 74 2 | | 29. 
28. 21 27.80 |.... 27. 96 27. 7: 7 | 29.0 | 29. 
4p. 27. 92 27. 72 27. 5 | 29.0 | 29. 
5p 27. 63 27. 39 27. 4: | 29.0 | 29. 
6 27. 46 27.10 27. 2: 4 | 29.0 | 28, 
27. 29 27.03 |.... 26. 80 95 9 | | 28. 
8a.r 27. 08 26. 50 4 | | 28. 
26. 83 26. 46 |.... 26. 16 | 27. 
10 a. 1 26. 59 26.14 |... 25. 86 | | 27. 
26. 31 25.81 |.... 25. 52 8 | | 26. B 
Midnj 26. 05 25. 49 |.... 25. 22 | | 26. 
| } 
26. 56 25.84 |.......) 25.85 1¢ | 26, 27. 
31. 20 29.80 |.......| 31.20 » 31. 82. ) 
23, 40 21,50 |.......| 21.00 22. 23. 
AML | AL | am | 90) alt 
| March. 
| | | | 
.. 760.70 759.70 760.30 759.08 760. : 80 760.90 (759. 
.. 60.50 | 61. 59.60 60.14 58.92 60. 60 70 (59.9 | 59. 
60, 20 59.50 60.00 58.81 69. 40 70 «59.9 | 58. 
.. 60.10 59.50 60.08 58.84 59. 30 90 59. 58. 
.. 60. 20 59.60 60.27 58.94 | 60. 40 10 59.9 | 58. 
_ 60.50 59.80 60.58 59.28 | 60. 60 50 60. 58. 
.| 61.10 60.00 60.91 59.66 60. 00 90 60. 59. 
RE . 61.20 60.10 61.08 | 59.85 60. 40 80 60. 59. 
. 61.50 60.00 60.77 59.63 60. 60 30. «60. | 59. 
61.40 59.70 60.18 | 59.13 60. 80 70 60.9% | 59. 
. 61.30 59.30 59.51 58.46 59. 60 59. 58. 
. 60.90 58.80 58.80 | 57.96 59. 30 30 | 58. 60. 
aus 60.50 58.40 58.22 | 57.20 58. 90 70 | 57. 60. 
dip 59. 90 58.20 57.68 56.60 58. 30 10 57.9 | 57. 59. 
59. 60 58.10 57.49 | 56.49 68. 80 80 56.9 | 56. 59. 
59. 50 58.20 57.62 56.35 58. 60 00 56.8) 56. 59. 
59. 70 58.40 57.96 56.69 58. 70 40 57. 56. 59. 
. 60.00 58.80 58.54 57.12 58. 00 00 57. 56. 59. 
| . 60. 30 59.30 59.18 57.62 59. 20 60 58. 57. 59. 
60. 70 59.80 59.76 58.14 59. 50 20 59. 57. 60. 
| | 61.10 60.00 60.20 58.59 60. 80 70 (59.9 | 58. 60. 
.| 61. 20 60.10 60.57 | 58.93 60. 00 00 60. 58. 60. 
.| 61. 20 60.10 60.53 59.10 60.5% 10 10 60.9% | 59. | 60. 
61.10 59.90 60.55 59.15 60, 48 00 00 60. 59. 60. 
60.80 59.40 59.62 58.36 59.75 ....... 60.30 60. 60.20 59. | GOT 60, 
| 6490 63.9 63.00 62.9% | 60. 63.80 | 63. 
.| 57.90 8. 00 | 56. | 55.10 | 54. 56,00 | 56.10 
| 20 | 26 | All. All. All All. 
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CYCLONIC DEPRESSION AND FLOOD IN JAMAICA. 
By Dated Jamaica, June 15, 1904. 

We have just experienced at the west end of the island of 
Jamaica one of those barometric depressions which give us 
flood rains, but this time the force of the wind was far greater 
than usual, and as there had been a large rainfall prior to its 
appearance, the consequences were disastrous floods, which 
have done great damage to roads and bridges. 

The center, which on June 8 was far south of the Kempshot 
Observatory,took a curved path around the west end of the island 
at the very slow rate of about a mile an hour, so that on June 13 
the center was north of Kempshot and not very far away. The 
wind then blew steadily at 60 miles an hour, with maximum 
gusts of about 70 miles an hour as measured by the pressure 
plate, and about 5.63 inches of rain fell, but about twice that 
amount fell in the river valleys in the neighborhood. 

The lowest barometric pressure was at 7 a. m., on the 13th, 
when the fall was only 0.30 inch below the mean; and it seems 
extraordinary that such a small fall should produce such re- 
sults, unhappily extended over a large area. The large, hand- 
some, mason-work bridge of five wide-spanned arches over the 
Montego Bay River has been carried away after an existence of 
over a hundred years, and the west end of the island was com- 
pletely cut off in consequence. There is now no storm-warning 
system on the island; if there had been, the announcement of the 
approach of a cyclonic depression two days before the 13th, 
might have saved great personal inconvenience in many cases. 

The nature of these depressions has been shown in a pamph- 
let on “The Meteorology of Jamaica,” recently published by 
the Institute of Jamaica. They often pass near or over Ja- 
maica; sometimes they develop into cyclones; sometimes they 
fill up and disappear. The following readings taken at the 
Kempshot Observatory, near Montego Bay, may be interesting. 

The last readings show that the depression was developing 
and proceeding more or less northeast. The mean barometric 
pressure at this season is 29.932 inches. 


Observations made at the Kempshot Observatory. 


P | wena, | 
une, metric ° miles 
1904. Hours, pres- in 24 | Rain. Notes. 
sure, * | hours. 
3 p.m. 29. 891 | ne. 198 1.12 
9th ....| 7 a.m. | 29.940 | e. 
$p.m. 29. 891 | se. 7 273 0.83 | Raining all day. 
. | 29. 857 le 
10th 221) 1.22} Gusts up to 38 miles per hour. 
llth | 266 | 0.00 | Cyclonic appearance of weather. 
12th ...| 7a.m.| 29.791 | sse. 15 
478 0.43 | Gusts up to 39 miles per hour, This 
13th 5 ay 29. 657 ls 50 rain fell early on the 13th. 
l7eam. 29. 634 le 60 Heavy squalls with rain. 
9a.m.| 29.709 | ssw 60 to 70 miles per hour, Heavy 
ll a.m, | 29.724 sw. 
é Clouds lifting. 
1 p.m. | 29.757 | sw. 20 
3 . m.| 29.776 | sw. 15 420 5.20 | Squalls at times. 
5 p.m.) 29.768 sw. 15 Clearing. 
7p.m. 29.764 sw. 10 Clearing. 
7a.m,. | 29.825 | ssw. 5 


The observatory is in a very exposed position, 1773 feet above 
the sea level; the barometric pressure is the reading of the 
barometer reduced to the standard of 32°, sea level, gravity, 
Kew correction; and further corrected for diurnal variation. 

The cloud system was fracto-stratus flying with the wind 
under a dense high canopy of uniform cirro-stratus, whose 


CALLY IN ST. LOUIS, MO. 
By Rev. José Aevé, 8. J., Director of the Philippine Weather Bureau. 


The thunderstorms of Friday, June 3, 1904, were unusually 
severe and fully realized the predictions of the local forecaster 
of St. Louis, Edward H. Bowie. In the Philippine Weather 
Bureau station, at the World’s Fair, there are two lightning 


MONTHLY WEATHER REVIEW. 273 


recorders: one devised by Rev. Father Frederic Odenbach, 
S. J., director of the meteorological observatory in St. Igna- 
tius College, Cleveland, Ohio, which has worked there very 
satisfactorily since the year 1902, and another invented by 
Rey. Father Fenyi, S. J., director of the Kalocsa Observatory, 
Hungary, which is of the type of the one erected in the Ma- 
nila Observatory in 1903. Father Odenbach’s ceraunograph, 
as he calls his instrument, was not yet set for operation. The 
Fenyi lightning recorder had been ready for work since June 
2. It has registered with great accuracy the electric storms 
of Friday, June 3, and Saturday, June 4. As the instrument 
is an entirely new one and works on the same principle as 
those for wireless telegraphy, it will be interesting to study 
the simultaneous records of this instrument and of some of 
the other meteorological instruments. The collector of the 
instrument consists of a copper wire which stretches horizon- 
tally between the poles at the summit of two steel towers 
erected near the station and about 110 feet apart. The height 
of the horizontal wire is 105 feet. One extremity of the wire 
ends in the pole, and the other is brought from the other pole 
to the receiver of the recording instrument, the essential part 
of which is the coherer, which consists of two small chains of 
steel wire two inches long, through which the Hertzian current 
has to pass. The registering pen is attached to the armature of 
the magnet which decoherizes the steel chains by knocking them. 
The pen at every movement of the armature makes a little mark 
perpendicular to the spiral on the cylinder, which moves by 
clockwork at the rate of nine and one-half inches per hour. 

To understand perfectly the records' of the different instru- 
ments shown on the accompanying plate, fig. 1, a few words 
on the prevailing conditions in the weather before the storm 
occurred will be necessary. Two well-defined storm centers 
covered the region west of St. Louis; one to the west-north- 
west over western Nebraska, and the other to the southwest 
over northwest Texas and New Mexico. According to the 
weather map thunderstorms were reported to the south-south- 
west, west, and northwest of St. Louis, at an average distance 
of 400 miles, at 7 a. m. (central time) Friday, June 3. About 
that time thesky was clear and fine in St. Louis, but clouds began 
to appear about 8 a. m. and cloudiness gradually increased 
until 9 a.m. According to the record of the wind’s velocity it 
increased from 9 to10 a. m., the maximum being registered 
between 10 and 11 a. m. from the southwest. At 10" 41" a. m. 
the first spark’ affected the coherer and the instrument began 
to work. No thunder could be heard. Rain began to fall at 
10:30 a. m. and continued until noon at the rate of about two 
millimeters an hour while electric sparks were registered; 
about 80 sparks occurred from 10:41 to 11 a. m. and about 
140 from 11 a. m. to noon; at this time the intensity of the 
storm increased, as far as electric display and rain is con- 
cerned, but the wind abated decidedly up to 2 o’clock. Ten 
minutes after noon the electric display was terrific, sparks 
being registered almost every second. Shortly before 1 
o'clock the storm diminished and the wind veered to the south- 
west. Another electric storm, more intense than the former, 
developed a few minutes before 20’clock. Precipitation, which 
had ceased at about 1 o’clock, began again with renewed in- 
tensity at twenty minutes past one; the wind continued from 
the southwest up to 3 p. m., when it veered to the south again, 
followed by a very decided fall in atmospheric pressure. The 
last spark was registered at 4:31 p. m. 


1 It was not practicable to reproduce these records directly, and a copy 
was made by hand. While substantially accurate, the figure does not 
show the exact appearance of the record, as made by the instrument. 

2 Of course this spark at the coherer should not be counted as a flash 
of lightning, as it merely represents a very slight difference of potential 
between the horizontal wire and the ground. That difference may be 
due either to the occurrence of a true flash of lightning anywhere within 
a radius of 100 miles or the passage near the wire of a cloud or mass of 
air charged with free electricity.—C. A. 
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RECENT PAPERS BEARING ON METEOROLOGY. 
Mr. H. H. Kimpavt, Librarian, ete. 

The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a ——. 

Nature. London. Vol. 70. 

—— Foundation of a New Astrophysical Observatory. 
letter of C. Nordmann.] P. 160. 

Lockyer, William J. S. A World-wide Barometric See-Saw. 
Pp. 177-178. 

Solomon, Maurice. Progress in Wireless Telegraphy. Pp. 180-181. 

Langley, S. P. Variations of Atmospheric Absorption. P. 198. 

Shaw, W.N. The Mechanics of the Atmosphere. Pp. 225-227. 

—— Currents around the Coasts of Newfoundland. Pp. 234-235. 

Scientific American. New York. Vol. 91. 
Byers, Charles Alma. The Shrinkage of Great Salt Lake. P. 9. 
—— Registration Balloons in Italy. Pp. 61-62. 

Scientific American Supplement. New York. Vol. 58. 

Lockyer, William J. S. A new epoch in Solar Physics. Pp. 

23840-23842. 
Electrical World and Engineer. New York. Vol. 43. 
—— The Structure of the Atom. P. 1185. 
Electrical World and Engineer. New York. Vol. 44. 

Collins, A. Frederick. The Rochefort System of Wireless Tele- 
graphy. Pp. 97-99. 

White, Abraham. The Government Use of Wireless Telegraphy. 
Pp. 106-107. 

Lewis and Clark Journal. Portland. Vol. 2. 
Hutchinson, Woods. Oregonas a Health Resort. Pp. 8-9. 
Sierra Club Bulletin. San Francisco. Vol. 5. 
McAdie, Alexander G. Mount Whitney as a site for a Meteoro- 
logical Observatory. Pp. 87-101. 

Geographical Journal. London. Vol. 24. 

Scott, Robert F. The National Antarctic Expedition. Pp. 17-30. 

Nordenski6ld, Otto. TheSwedish Antarctic Expedition. Pp. 30-55. 
Journal of the Manchester Geographical Society. Manchester. Vol. 19. 

Inskipp, P. S. Rhodesia. [Climate.] P. 83. 
National Geographical Magazine. Washington. Vol. 15. 

—— Forecasting the Weather. Pp. 283-292. 
The American Inventor. New York. Vol. 12. 

—— The Aurora Borealis and Hertzian Waves. 
Knowledge. London. New Series. Vol. 1. 

Maunder, E. Walter. The Solar Atmosphere at Different Levels. 
Pp. 150-163. 

Proceedings of the Royal Society. London. Vol. 73. 

Lockyer, Norman and Lockyer, Wm. J. 8. The Behavior 
of the Short-Period Atmospheric Pressure Variation over the 
Earth’s Surface. Pp. 457-470. 

Ramsay, William. The Spectrum of the Radium Emanation. 
Pp. 470-476. 

Astrophysical Journal. Chicago. Vol. 20. 

Hartmann, J. The Correction of the Standards of Wave-Lengths. 
Pp. 41-48. 

Mitchell, S. A. Comet 1903 Borrelly and ‘Light-Pressure. Pp. 
63-68. 

Stone, G. Johnstone. Escape of Gases from Atmosphere. Pp. 
69-78 


London, Edinburgh, and Dublin Philosophical Magazine. London. 6 Series 
Vol. 7. 
Morley, Edward W. Onthe Vapour-pressure of Mercury at Or- 
dinary Temperatures. Pp. 662-667. 
Smoluchowski-Smolan M. On the Principles of Aerodynamics 
and their Application, by the Method of Dynamical Similarity, to 
some special Problems. Pp. 667-681. 
Wilson, C. T. R. The Condensation Method of Demonstrating 
the Ionisation of Air under Normal Conditions. Pp. 681-690. 
London, Edinburgh, and Dublin Philosophical Magazine. London. 6 se- 
ries. Vol. 8. 
Zahm, A. F. Atmospheric Friction on Even Surfaces. Pp. 58-67. 
Langley, S. P. Ona Possible Variation of the Solar Radiation, 
and its Probable Effect on Terrestrial Temperatures. Pp. 78-91. 
Physical Review. Lancaster. Vol. 19. 
Reynolds, F. G. The Viscosity Coefficient of Air, with an inquiry 
into the Effect of Réntgen Rays thereon. II. Pp. 37-47. 
—— Apparatus for Platinum Resistance Thermometry. [Abstract 
of paper of C. W. Waidner and H. C. Dickinson.] P. 51. 


[Note on 


P. 296. 
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—— Comparison of Standard Mercurial Thermometers. [Abstract 

of paper of C. W. Waidner and H. C. Dickinson.| Pp. 52-56. 
Terrestrial Magnetism and Atmospheric Electricity. Baltimore. Vol. 9. 

Elster, J. and Geitel, H. Ueber die Radioactivitat der Erdsub- 

age als eine der Ursachen des Ionengehaltes der Atmosphire. 
p. 49-61. 

Chree, C. An inquiry into the nature of the Relationship between 

Sun-spot Frequency and Terrestrial Magnetism. Pp. 93-95. 
American Journal of Science. New Haven. 4th Series. Vol. 18. 

Bumstead, H. A. Atmospheric Radio-activity. Pp. 1-11. 

Trowbridge, John and Rollins, William Radium and the 
Electron Theory. Pp. 77-79. 

Symons's Meteorological Magazine. London. Vol. 39. 

Jenkins, Arthur P. A Three Years’ Period in Rainfall. 
note by Ed. S. M. M.] Pp. 81-82. 

Danger in ‘‘ Smoothing *’ Rainfall values. 

p. 83-84. 

Russell, S. C. Cloud Observations and Upper Atmospheric Cur- 
rents. P. 85. . 

—— South African Rainfall. Pp. 90-91. 

Aeronautical Journal. London. Voll. 8. 

Rotch, Lawrence. M. Teisserene de Bort’s Kite-Flying Experi- 

ments. [Extract.] P. 63. 
Science Abstracts. London. Vol. 7. 

Biurbury], S. H. Motion of a Solid in a Gaseous Medium. 
stract of article of L. Jacob.] Pp. 387-388. 

Biorns],H. Problems of the Atmosphere. 
J. Dewar.| Pp. 389-390. 

Biorns], H. Hertz Rays from the Sun and Aurore Borealis. Diur- 
nal Period of Aurore. [Abstract of articles of Nordmann.] Pp. 
390-391. 

Biorns], H. Sun-spot Variation in Latitude. 
of W. J. 8. Lockyer.| P. 392. 

S{immons], W. H. Connection between Light Radiation and Tem- 
perature. [Abstract of article of H. Eisler.] P. 405. 

Biorns],H. Measurements of the Electric Conductivity of the 
Air from Balloons. [Abstract of article of H. Gerdien.} P. 453. 

Annuaire de la Société Météorologique de France. Paris. 52me année. 

Brunhes, B. Sur une expérience de Perrot. Pp. 89-91. 

Besson, L. Essai de prévision méthodique du temps. Pp. 92-97. 

ig E. Etude sur les nuages dans la région des Pyrénées. 

97-107. 

Raulin, V. Sur les observations pluviométriques faites dans la 
Transcaucasie. Pp. 129-134. 

— Ch. Sur la valeur de l’hygrométre 4 cheveux. Pp. 134- 

9 


[With 


[Ab- 
[Abstract of article of 


[Abstract of article 


Moureaux, Th. Le dicton de la Saint-Médard. Pp. 139-141. 
Le Temps qwil Fait Mons. Juillet, 1904. 

—— Le temps qu’il fait et les abeilles. P. 129. 

Bracke, A. Appareils météorologiques d’amateurs. Pp. 130-134. 
Archives des Sciences Physiques et Naturelles. Genéve. 4me Période. Tome 17. 
wa les Seiches. [Review of article of F. A. Forel.] Pp. 545- 

547. 
—— Lueurs crépusculaires dans l'année 1903. P. 556. 
Ciel et Terre. Bruzxelles. 25me année. 
Lockyer, N. Simultanéité des changements solaires et terrestres. 
Pp. 169-178; 209-215. 

Hooreman, Fern. Le vent dans l’antiquité. Pp. 195-208. 
Bulletin de la Société Belge d’ Astronomie. Bruzelles. S8me année. 

Bertrand, Jean. Le rhythme des climats. Pp. 173-192. 

La Nature. Paris. 32me année. 
Hamberg, Axel. Un météorographe enregistreur sur les Alpes 
de Laponie suédoise. Pp. 408-410. 
La Géographie. Paris. Vol. 9. 

Simmons, Hermann G. Observations météorologiques faites 
polaire américain par l’expédition Sverdrup. Pp. 
177-187. 

Angot, A. Premiers résultats météorologiques de l’expédition 
antarctique écossaise de la ‘‘Scotia.’’ Pp. 188-191. 

Das Wetter. Berlin. 21 Jahrgang. 

yee. Arthur. Eine neve atmosphiirische Stérung. Pp. 121- 

oe, Rudel. Temperatur iiber einer Schneedecke. Pp 131- 

“fae Aeronautische Observatorium bei Lindenberg. Pp. 

~136. 

Walter, Heinrich. Gewitter und Hagelfall. Pp. 140-141. 

Assmann, J. Wetterschiessen. P. 141-142. 

Das Weltall. Berlin. 4 Jahrgang. 

Werner. Die atmosphirische Elektrizitét. Pp. 

Krebs, Wilhelm. Atmosphirische Staubfille und verwandte 
Erscheinungen. Pp. 341-342. 

Walter, G. Ein never Apparat zur Registrierung des Sonnen- 


scheins. Pp. 348-349. 
Geographische Zeitschrift. Leipzig. 10 Jahrgang. 
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Giinther, S. Seeschwankungen (Seiches) am Chiemsee. Pp. 279- 
280. 
Fischer, Karl. Entstehung und Verlauf des Oderhochwassers im 
Juli 1903. Pp. 316-332. 
—— Das magnetische Ungewitter vom 31. Oktober 1903. Pp. 411- 


416. 
Gaea. Ld 


> ‘ahrgang. 
—— Die atmosphirische Ebbe und Flut. Pp. 437-438. 


Klein, —. Regen und Luftdruck. [Review of paper of Less.] P. 
438. 

Klein, —. Die jetzigen taglichen Wetterprognosen und ein neues 
System allgemeiner Prognosen auf lingere Zeit fiir den Atlan- 
tischen Ozean. Pp. 453-462. 

—— Das Klima der ag Review.] Pp. 504-505. 

Annalen der Physik Band 14. 

Cans © “sd ber die Bil Bildung des Ozons bei hoher Tempera- 

tur. Pp. 934-353. 


Zeitachrift fir Instrumentenkunde. Berlin. 24 Jahrgang. 

Endrés, A. Seichesforschungen am Chiemsee. Pp. 180-181. 
Zeilachrift fiir Gewiiaserkunde. Leipzig. 6 Band. 

ange sg Curt. Die Dresdner. [Climate.] Pp. 218-249. 
Annalen der Hydrographie und Maritimen Meteorologie. Berlin. 32 Jahr- 


KSppen, W. Tafel zur graphischen Ableitung der Héhen aus den 
Meteorogrammen bei Drachenaufstiegen. Pp. 270-273. 
Rottok, —. Ueber den Einfluss des Luftdrucks auf den Chrono- 
metergang. Pp. 287-291. 
Stach, E. Die Anemometer-Priifungsstation der westfilischen 
Berggewerkschaftskasse in der Bergschule in Bochum. Pp. 316- 
320. 
TUustrierte Aéronauliache Mitteilungen. Strassburg. 8 Jahrgang. 
Schubert, J. Der jihrliche Wirmeaustauch in der Atmosphiire 
und ander Erdoberfliche und die Starke der Luft-und Damp- 
stromung in der Atmosphire. Pp. 213-230. 
Physikalische Zeitachrift. ig. 5 Jahrgang. 
Léwy, A. and Miiller, Franz. Einige Beobachtungen iiber das 
elektrische Verhalten der Atmosphire am Meere. Pp. 290-294. 
Simpson, George OC. Ueber die Ursache des normalen atmo- 
sphdrischen Potentialgefilles und der negativen Erdladung. Pp. 


325-326. 
Reich, M. Einige Beobachtungen am Schlémilch-Wellen-detektor 
Pp. 338-340. 


fir drahtlose Telegraphie. 
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Meteorologiache Zeitachrift. Wien. Band 21. 

Lenard, P. Ueber Regen. Pp. 249-262. 

Wachenheim. F. L. Die Temperaturverhiltnisse von Nord- 
amerika. Pp. 262-273. 

Wegener, K. Die Temperatur in 1000m. Seehdhe nach den Auf- 
zeichnungen am Aeronautischen Observatorium des Kénig!l. Me- 
teorologischen Instituts bei Berlin. Pp. 273-276. 

—— Temperatur der Luft iber Berlin. Pp. 276-277. 

aon, Normale Temperatur in 1 km. Seehdhe iber Berlin. Pp. 
277-278. 

Mack, EK. Sonnenscheindauer in Hohenheim. Pp. 278-279. 

Héjas, A. Hiufigkeit der Gewitter bei verschiedenen Barometer- 
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NOTES AND EXTRACTS. 


REPRINTS. 


Occasionally an author who reads his article as published 
in the Monruty Wearner Review at once writes for a few extra 
copies, but by the time his letter is received the whole edition 
of the Review has been worked off, the type distributed, and 
the compositors are at work on the next number. In order 
to prevent disappointment, the contributor of an important 
article should request a definite number of extra copies when 
sending in the manuscript, if it seems to him likely that such 
copies will be needed.—C. A 


TEMPERATURES IN THE UPPER ATMOSPHERE. 


The note and diagrams reprinted elsewhere’ from a circular 
issued by Prof. Dr. Richard Assmann, Director of the Aero- 
nautical Observatory at Berlin, illustrates so clearly the nature 
of some of the changes going on in the atmosphere that we 
can not forbear calling attention to some of the lessons that 
may be learned from these diagrams. 

Our attention is inevitably directed, first, to the fact that 
irregular variations in the temperature of the air are not con- 
fined to the lowest stratum and the earth’s surface. The bal- 
loon ascensions from October, 1902, to December, 1903, like 
the less frequent ascensions of previous years, show that the 
temperature of the air varies largely and irregularly even up 
to the very highest attainable altitudes. Thus, at 4000 meters 
we have observed temperatures of —10°, —14°, —20°, —6°, 
—8°, 0°, +4° C. in rather rapid alternation, with strong indi- 
cations that on other days, when no high ascensions were 
made, the temperatures were alternately lower and higher 
than these. If we take the average of all the days of the 
year at the earth’s surface and at different altitudes, through- 


'The Monthly Weather Review, April, 1904, p. 177. 


out the year, we have, according to Teisserenc de Bort, an 
average range of about 13° C. at 4000 meters over Paris, and 
almost the same range at the ground and at 8000 meters. 
Above the latter level there appears to be a slight diminution, 
so that 10° C. would be a proper figure for the amplitude at 
14,000 meters, but this may be only apparent and due in part 
to our sluggish thermometers and to the small number of ob- 
servations. Professor Hann gives for the annual variation, as 
deduced from both the Berlin and the Paris ascensions, a maxi- 
mum value of 16.7° C. at the altitude of 7000 meters, from 
which level it appears to diminish alike as we go upward and 
downward. It would therefore appear that if there be a re- 
gion of the atmosphere for which the average annual range of 
temperature is zero, then this constant layer must be far above 
any altitude hitherto considered attainable by balloons. If 
the variation of temperature diminishes only 2° C. in ascend- 
ing from 10 to 14 kilometers, then at that rate it would be- 
come 1° C. at an altitude of about 40 kilometers, so that it is 
somewhere in this neighborhood that we should look for the 
hypothetical layer of practically uniform temperature. 

It has often been said that the important problems of 
meteorology have to do with the atmosphere at and below our 
highest mountains, or below 10,000 meters, but these balloon 
ascensions (about 600 at Paris and an even greater number in 
other parts of Europe), bringing us reliable information from 
17,000 and even 20,000 meters, force us to broaden our views. 
Undoubtedly the air that descends in our areas of high pres- 
sure and that which flows out of the polar regions may come 
from the upper limits of the atmosphere, and with equal proba- 
bility the air that ascends in our areas of low pressure may 
continue its journey upward to those same heights. The de- 
scent of air is characterized by the following processes, which 
are well illustrated in the series of 15 monthly charts, from 
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which we have selected those for December, January, and 
February. Thus, from 4th to the 13th of December, 1903, we 
find warm air near the ground, and cold air, namely, —10° C. 
to —16°C., at 4 or 5 kilometers. The latter sinks by gravity 
and is driven by centrifugal force southward over Berlin; 
colder air takes its place, and by the 18th of December the 
temperatures of —10° C. and —16° C. are at 3 kilometers above 
sea level, while on the 20th they are at 2 kilometers above. 
This rapid descent can not long be maintained. The lower, 
warmer air must be pushed aside, and that is a very slow 
process. A rather rapid descent becomes converted into a 
very much slower horizontal movement. But a rapid motion 
southward can go on for several days. The air is pushed out 
from within the areas of high pressure by the weight of the 
superincumbent mass. It is pushed southward by the excess 
of the centrifugal force of cold air over warmair. The warm- 
ing due to the compression that attends the descent of air is 
now counteracted by the cooling due to radiation as the air 
flows southward and very slowly, so that there follows the 
great cold wave of December 23-31. 

While the lower air, pressing against the ground, is forced 
to move horizontally during December 14-25, the upper air, 
coming down upon it, and unimpeded in its horizontal motion 
by the ground or mountains, experiences the warmth due to 
compression and gives rise to the high temperatures of De- 
cember 18, 21-23, and 24, 25, at altitudes between 1000 and 
2000 meters. The observer who ascends in the balloon re- 
cords these as inversions of temperature, whereas the complex 
physical process that forms them consists in the cooling of the 
lower layer as it moves slowly and horizontally, but in the 
warming of the upper layer as it descends rapidly to the 1-kilo- 
meter level. 

The diagrams for the months of September and October 
show that the air above Berlin is at that season liable to very 
remarkable changes of vertical gradient. Thus, the tempera- 
ture of 0° C. was found at about 5500 meters on September 2, 
but at 1100 meters on September 12. This was undoubtedly 
due to the southward advance of a mass of cold air, which at 
first piled up the warm air of Europe in front of it to the 
maximum height shown by the observation of September 3, 
and then rapidly replaced this by the cold of December 12. 
But these great changes in the upper atmosphere seem to have 
had but slight influence on the temperature at sea level, which 
ranged from 26° on the 2d to 12° on the 11th and 12th. 

We, at the bottom of the atmosphere, are as unconscious of 
the commotion above us as are the animals at the bottom of 
the ocean.—C. A. 


AURORAS AND THUNDERSTORMS. 


We have,on many occasions, called attention to the fact that 
auroral phenomena are often of a local character, as may be 
inferred from the fact that they are seen from but few sta- 
tions, although in the neighborhood of many stations report- 
ing thunderstorms, as though the electric discharge forming 
the aurora is in some way connected with the thunderstorm. 
On the other hand, we have many extensive auroras that have 
no apparent connection with local thunderstorms, although 
they may be associated with the numerous thunderstorms that 
prevail in the equatorial regions. We suppose that all auroras 
originate in disturbances of the earth’s electric condition, and 
that such disturbances may be caused either by local atmos- 
_— phenomena or by solar phenomena. In both cases we 

ave earth currents and either lightning or aurora, or both. 
In both cases, also, we have magnetic disturbances, but these 
are very slight during the ordinary thunderstorms. It is 
barely possible that all these phenomena are essentially ter- 
restrial and due to so-called tidal strains or elastic strains in 
the interior of the globe. Such strains are known to exist and 
must be as periodic as the tides. They must also have great 
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irregularities due to the sudden relief of strain that takes 
place during the geologic process of faulting. It is also pos- 
sible that influences emanate from the sun that may affect the 
distribution of electricity in the earth’s atmosphere. Both 
solar and terrestrial causes may therefore produce both the 
local and the general auroras, and it is not at present possible 
to state which of these is most important, either in any special 
case or in general. The fact that there is a maximum fre- 
quency of auroras in the early evening of local time, between 
8 and 10 p. m., over the whole globe shows that the local or 
terrestrial influences are quite appreciable. The other fact, 
that a sudden increase in auroras, earth currents, and thunder- 
storms occurs on the same day over a large region, such as 
Europe, the Atlantic, and North America, must be due to either 
one of two causes; either this represents an influence emana- 
ting from the sun and affecting a large part of the earth, or it 
represents a very important widespread terrestrial influence. 


METEOROLOGY IN AUSTRIA. 


The annual volume for 1901 of the Central Institution for 
Meteorology at Vienna is the forty-sixth of the annual series, 
and is the first published under the auspices of Prof. J. M. 
Pernter, as director of the institution. In this same year, 
1901, the Central Anstalt celebrated the jubilee year of its 
existence by a festival, the publication of a jubilee volume, 
and an increase in its funds and work. By way of introduc- 
tion, Professor Pernter gives a short historical sketch, from 
which we gather the following facts. 

On the 23d of July, 1851, the Emperor Francis Joseph I 
authorized the establishment of a central institution for me- 
teorology and magnetism, under the directorship of Prof. Karl 
Kreil, who had previously been director of the observatory at 
Prague. Carl Fritsch was associated with him as assistant 
director. The central institution was established at the insti- 
gation of the Imperial Academy of Sciences, the first move- 
ment thereto having been started May 13, 1848, when the 
president of the Academy, Baumgartner, stated that for a long 
time it had been his desire to see the telegraph stations of the 
railroad lines utilized as meteorological stations. The Acad- 
emy appointed a meteorological commission to consider the 
subject, and requested Professor Kreil to prepare instructions 
for the establishment of a meteorological system of stations 
for Austria. This date, the 13th of May, 1848, precedes by 
some months the similar action taken by Prussia, which estab- 
lished a meteorological service under Dove, and also preceded 
Russia, with its service established in 1849, under Kupfer.' 

For a number of years the central institution occupied small 
rented rooms or buildings. On December 21, 1862, occurred 
the death of the first director, and in 1863 Carl Jelinek suc- 
ceeded him. In 1870 Jelinek secured authority for the erec- 
tion of a building for the institution. This was located on the 
Hohe Warte, a hill on the outskirts of Vienna, and was oc- 
cupied in April, 1872. Here was held the first international 
meteoroligical congress in 1873. Jelinek was also the founder 
of the Austrian system of daily weather telegrams. He began 
by receiving, in 1865, 14 daily dispatches; in 1869 he began to 
send out daily forecasts. In 1877 his daily weather report, 
with synoptic chart, began to be printed. His devotion to 
meteorology was especially shown by the founding, in 1868, 
of the Austrian Association for Meteorology, followed by the 
publication of a monthly journal supported by the society. 
This journal is now supported by the combined labors of the 


‘Americans will recall that Prof. Joseph Henry presented a similar 
project to the Board of Regents of the Smithsonian Institution, which 
was immediately adopted, and in the following year Professor Espy was 
assigned to duty under him. Meteorological observations had, however, 
been regularly taken and published since 1818 by the Surgeon General 
of the Army, and since 1817 by the observers of the General Land Office. 
For fuller details see Weather Bureau Bulletin 11, part 1. 


278 


Austrian and the German meteorological societies. Jelinek 
died at the age of 59, October 19, 1876; and on March 1, 1877, 
Prof. Julius Hann succeeded him. Under his administration 
the institution, the meteorological society, and its journal be- 
came the leading authorities in this branch of science. Hann 

id special attention to the development of mountain stations. 

ifty-two high stations, 6 of which are more than 12,000 feet 
above sea level, were established under his initiative. He also 
established 25 stations with self-recording instruments in Aus- 
tria. He was the first director who at the same time per- 
sonally and completely filled the réle of professor in the univer- 
sity. He collected about himself a large number of scholars 
who devoted themselves wholly to meteorology, forming 
an Austrian school that has had a wide influence in meteor- 
ology. His own investigations in climatology and meteorology 
have given him the highest position in this department of sci- 
ence. He resigned the directorship on account of poor health, 
in 1897, but after three years absence at the University of 
Gratz, his alma mater, he returned to Vienna. The aim of his 
successor, Professor Pernter, is to maintain the great reputa- 
tion of the establishment for activity in scientific research as 
well as practical usefulness. Ever since the war of 1859 the 
Central Anstalt has been greatly hampered by the want of 
funds, but Dr. Pernter has been able to secure the means for 
making kite and balloon ascensions and thus extending to 
southern Europe the exploration of the atmosphere that has 
been actively carried on in Russia, Germany, and France. 
Twelve such Austrian ascensions were made during the year 
1901. The memorial volume of the Central Anstalt, and the 
Lehrbuch der Meteorologie, also published at the same time, are 
already recognized as classics in the literature of the science. 
The Central Anstalt includes in its personnel, beside the direc- 
tor, Pernter; the vice director, Kostlivy; the scientific assist- 
ants, Margules and Felix Exner, (son of Prof. Franz Exner); 
the chief of the observatory, Pircher; the chief in charge of sta- 
tions and publications, Valentin; the chief in charge of weather 
telegraphy and forecasts, Kostlivy. There are 26 paid em- 
ployees of all grades. In addition to these, an honorary 
position has been established known as “Corresponding Mem- 
ber of the Institution.” This was especially appropriate to 
Prof. Julius Hann, who was the first incumbent, March 22, 
1901. But since that date many others have been happily as- 
sociated with him, and the list of correspondents embraces all 
in Austria-Hungary who have distinguished themselves by 
work in meteorology.—C. A. 


WEATHER BUREAU MEN AS INSTRUCTORS. 
Mr. Charles Stewart, Observer, Spokane, Wash., addressed 


the Spokane Science Club, June 14, on “ Meteorological in- 
struments and methods of the Weather Bureau.” 


Mr. J. Warren Smith, Section Director, Columbus, Ohio, on 
June 4, delivered a lecture on meteorology, at the local office 
of the Weather Bureau, to the class in geology of the Ohio 
State University. 

On June 17 he addressed a meeting of the Ohio Workers in 
Agriculture, explaining how forecasts are made and outlining 
the forecast distribution by means of telephones. 


The faculty of Norwich University, at Northfield, Vt., has 
adopted the following resolution: 

Resolved, That the thanks of the Faculty of Norwich University be 
extended to Mr. William A. Shaw, of the United States Weather Bureau, 
who has, without remuneration, taught meteorology in this institution, 
in an efficient manner, for the past eight years. 


Mr. J. B. Marbury, Local Forecaster, Atlanta, Ga., lectured 
on July 1 before the Georgia Educational Association on “The 
Weather Bureau, its Relation and Benefits to the Public.” He 
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explained how forecasts are made and distributed, showed the 
fallacy of the so-called long-range forecasts, spoke of the value 
of the Climate and Crop Service, and showed how useful to the 
public are the records of the Bureau, in addition to their 
value in forecasting. 


METEOROLOGY IN THE COLLEGES AND UNIVERSITIES. 


A letter from Mr. G. A. Loveland, Section Director, Lincoln, 
Nebr., dated June 23, says: 


The University of Nebraska is now building a new physics building, 
with provision for this office and a department of instruction in meteor- 
ology. The professor of physics, D. B. Brace, is an investigator who 
has already encouraged students to work along meteorological lines. An 
article by one of his students has already been published in the Review. 
I expect cooperation and help from Professor Brace and the students of 
his department, and hope for more rapid progress in developing meteor- 
ology as a department of instruction under these conditions. 

A great aid to teachers and all users of the Review would be cards 
(for a card catalogue) for each article in the Review not relating to cur- 
rent weather conditions, or at least for the more important articles. I 
think all Weather Bureau stations furnished a file of the Revrew should 
have such a card catalogue, and best of all the Weather Bureau stations 
constantly called upon for information should be furnished, if possible, 
with a card catalogue of the important articles in the whole file of Re- 
views, the reports of the Chief of Bureau, and bulletins of the Bureau. 
That is, all officials expecting to answer questions should have a card 
catalogue of the publications of the Bureau, that they may be able to 
consult authorities readily and answer questions promptly and efficiently. 
If the cards for each Review were printed at the same time the Review 
was, a beginning in this direction would be made. 


In 1903, the Secretary of Agriculture arranged for a course 
of instruction in meteorology in the department of agriculture 
of the North Carolina Agricultural and Mechanical College at 
West Raleigh at the request of the officials of that institution, 
and directed that the Weather Bureau send a competent man 
for that purpose. The college is a mile and a half west of 
Raleigh. Meteorological instruments for educational pur- 
poses were furnished by the Weather Bureau. Of course it was 
not intended to establish a regular observing station. Mr. C. 
F. von Herrmann, Section Director, was assigned to the duty 
of instruction and authorized to absent himself from the sta- 
tion as far as necessary in order to conduct the course. The 
original plan comprehended a full course for recitations of one 
hour, weekly, for thirty-six weeks, in the senior class, using 
Waldo’s elementary meteorology as a text-book. In addition, 
a course of lectures to be given covering the following ten 
topics: 

1., The atmosphere; composition, density, arrangement, phy- 
sical properties, etc. 

2. The temperature of the atmosphere. 

3. The temperature of the atmosphere with reference to the 
climates of the earth. 

4. The pressure of the air. 

5. The moisture of the air, its condensation into frost, dew, 
fog, cloud, ete. 

6. Precipitation. 

7. Winds and the general circulation. 

8. Weather; cyclones and anticyclones. 

9. Local storms, thunderstorms, tornadoes, subtropical 
storms. 

10. Climate. 

Concerning this course of instruction, the professor of agri- 
culture, Dr. Charles W. Burkett, under date of June 18, 1904, 
writes as follows: 

The North Carolina Agricultural and Mechanical College now provides 
a course in meteorology that extends through the first two terms of the 
senior year. This course is required of all seniors in the agricultural 
course, and, personally, I think it is one of the most available courses, 
and one of the most important that we have in our agricultural course. 
The course in meteorology is now maintained through the kindness of 
the Honorable Secretary of Agriculture, who furnishes us the services of 


the director of the North Carolina section of the Weather Bureau. I 
am so convinced of the importance of meteorology that I look to see the 
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time when it will also be a part of the work in our engineering courses. 
We think these students would readily take to such instruction, and 
that as soon as it is commenced there will be a strong demand for it. 

I think meteorology is just as strong a disciplinary as any other study 
in the course. I am not advised as to the professional career that is 
offered along that line, but it seems to me that there would be a reason- 
able demand for men trained in this line of work. I am anxious to see 
the time when more instruction can be given in meteorology, and that 
the same may become a part of the courses of study in all of our agri- 
cultural and mechanical colleges. 


An article published in the Chattanooga News states that 
more courses in meteorology have been offered in the colleges 
of the United States than ever before, and probably still more 
will be offered next year. Yet the instruction now given is 
almost insignificant compared with the commercial importance 
of the subject. There are two reasons for this. Often none 
of the faculties care to study or have time to teach the sub- 
ject. In fact, meteorology has not been developed by school 
men, but by a few scholarly men at the demand of commercial 
interests, and therefore from a utilitarian rather than a scien- 
tific standpoint. These men are more like business men than 
teachers, and do not come in touch with the youth of the land 
as the teacher does. Again, the demand for meteorological 
experts has been too small to cause a large demand for instruc- 
tion in this science. The business man accepts what good he 
can get from weather forecasts, without realizing that increased 
attention to the subject in institutions of learning means more 
competent specialists and also a more intelligent use of the 
specialist's work. Of more than four hundred institutions in 
the United States authorized to give collegiate degrees, less 
than one-third offer a course of instruction in meteorology, 
and in only one of these does a teacher give all his time to 
this subject. Often the course is given in the form of lectures, 
without any attempt at practical work. Under such conditions 
no department of instruction can become large or efficient or 
contain enthusiastic students. 

To increase the general knowledge of meteorology is to in- 
crease the efficiency of the Weather Bureau. Can this increased 
knowledge be accomplished best by an undergraduate or a post- 
graduate course? There is onlyone answer. An undergradu- 
ate course is essential; the postgraduate course will come in 
time if the first is successful. 

The undergraduate course must be sufficient, but not re- 
quire too much of the student’s time, and must cover the sub- 
ject so completely that the student will feel that his time has 
been well spent. The planning of the courses in meteorology 
is, we fear, often responsible for the small classes. Young peo- 
ple are critical, and they desire to spend their time where it 
can be done to the best advantage. A shorter course with a 
large class is better than a long, complete course and a small 
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class. In the former case, the few who wish the more extended 
course can take it in the next term. 

In very much the same strain is the introduction by Prof. 
J. W. Gregory of the University of Melbourne, Australia, to 
his recent memoir on the Climate of Australasia, from which 
we take the following extracts: 


The great educational controversy of the nineteenth century was 
whether study of literature and philosophy was of higher educational 
value than reasoning that can be checked by experiment and observation. 
The results of the battle were the admission of science into the old 
schools of learning and its predominant influence in all the new, a revo- 
lution in the methods of primary education, and a remarkable revival in 
classical research. 

With the vast growth of the extent of science no student can keep in 
touch with it all. The problem that is now pressing upon us is the 
selection of the subjects that are of the most educational value. There 
are branches of science in which any progress is at once turned to prac- 
tical account; while there are industries whose work is hampered be- 
cause science does not give them as much help as it would had important 
lines of research not lagged far behind the rest. 

Many teachers believe that the principles of a science can, in most 
cases, be best taught by the study of those branches of it that are of 
most practical service to man. To justify that belief the teaching of the 
technical subjects must be improved, and must give at all costs a rigor- 
ous training in scientific method. Most branches of applied science 
afford excellent educational material, for their results are tested daily 
by experiment on a scale vastly larger than science could afford. 

I venture to introduce these general educational principles because 
they have especial application to geography. While in Australasia geog- 
raphy should be one of the chief subjects in elementary education, it 
should also receive more recognition as a good subject for the teaching 
of research. Geography on land has made excellent progress, owing to 
its practical value. The need for irrigation has caused the study of our 
rivers, which in some states, such as Victoria, have been investigated 
with unusual detail and accuracy. Interest in the rainfall has enlisted 
an army of volunteer observers, who collect rainfall statistics with ad- 
mirable intelligence and patience. 

Meteorology is that branch of geography in which, at present, the 
widest interest seems to be felt in Australasia, and in which well-directed 
research promises the richest reward.—C. A. 


SILAS WEST. 
{From the June report of the New England section of the Climate and Crop Service. } 


The section director regrets to chronicle the death of Mr. Silas West, 
Voluntary Observer at Cornish, Me., who was one of the pioneers in 
meteorological work in this country. He was born July 29, 1820. He 
began his observations of the Weather in 1856, and has continued, with- 
out a break, to the present time. He was greatly interested in the 
work, always punctual, and very faithful, as his complete forms will 
testify. During his service as a volunteer in the Federal Army—from 
September, 1862, to July, 1863—the work was carried on by his wife, and, 
in compliance with his expressed wish, it will now be carried on by his 
son, Mr. T. H. West. 


Monruty Weatuer Review for May, 1904, p. 213, column 2, 
fig. 76, 2d line of legend, for “ great on the right lines” read 
“great on the circle as on the right lines.” 


THE WEATHER OF THE MONTE. 


By Mr. W. B. StockMaN, District Forecaster, in charge of Division of Meteorological Records. 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and VI. 

The mean pressure for the month was highest over the north 
Pacific and northern Plateau regions, with a maximum mean of 
30.16 inches. A secondary area of high mean pressure, but 
lower readings, overlay the States east of the Mississippi River. 
The mean pressure was low over the middle and southern 
Plateau regions and interior California, with the lowest pressure 
over southern Arizona, where mean monthly pressures of 29.72 
inches occurred. 

The mean pressure for the month was above the normal 
everywhere, except in southern Arizona, southern and central 
California, and southwestern Florida. Departures ranging 
from +.10 to +.14 inch occurred over southeastern Maine 
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and the middle slope and north Pacific regions. The greatest 
deficiencies in pressure were —.03 inch. 

In North Dakota and the northern portion of the Missouri 
Valley, central and southern California, and southern Arizona 
the mean pressure diminished slightly from that of May, 1904. 
In all other districts the pressure increased, and the increases, 
as a rule, were more marked than the negative changes. 


TEMPERATURE OF THE AIR. 

The mean temperature was slightly above the normal in New 
York near lake Erie, southeastern Virginia, northeastern North 
Carolina, southeastern Louisiana, extreme southern Texas, 
southeastern Washington, and western Montana, and from 
+1.0° to +4.0° in central Idaho, Oregon, California, except 


the northwestern coast, western Nevada, and southern Ari- 
zona. In all other portions of the United States the mean 


temperature for the month was below the normal, the greatest 
deficiencies ranged from —2.0° to —4.8° and occurred in the 
States from northwestern Ohio and southern Wisconsin north- 
westward to southeastern Montana and southwestward to 
central Arizona, also in the District of Columbia, central 
Maryland, north-central New England, extreme eastern Geor- 
gia, and northeastern Florida. 

By geographic districts the mean temperature for the month 
was below the normal in all districts, except the northern 
Plateau and middle and south Pacific districts. 

Maximum temperatures of 100°, or higher, occurred in cen- 
tral Alabama, central Texas, southeastern New Mexico, south- 
ern and western Arizona, and interior California; and 110° to 
117° in southeastern California, and southern and western 
Arizona. Freezing temperatures were reported from scattered 
localities in interior New England, northeastern New York, 
western Wisconsin, northern Minnesota, the eastern portion 
of the Dakotas, eastern Oregon, and the mountain districts of 
Montana, Idaho, Wyoming, Colorado, Utah, Arizona, eastern 
Nevada, and east-central California. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


_ Average temperatures and departures from normal. — 


° Average 
tures ‘or the epartures 
Districts. 23 forthe | current a since 
month. January 1. January 1 
° 
New En 8 61.0 —21 —13.7 — 2.3 
Middle Atlantic ................. 12 69.9 — 1.0 —14.8 — 2.5 
South Atlantic 10 75.8 — i0 —10.8 —18 
Florida Peninsula*® ............. 8 79.4 — 0.4 + 2.3 + 0.4 
cc 9 78.7 — 0.1 — 48 — 0.8 
7 78.5 — 605 +42 + 0.7 
Ohio Valley and Tennessee... .. . 72.9 —1.1 —13.9 —23 
Lower Lake ... 8 66.3 — 0.8 —17.4 — 2.9 
Upper Lake ... 10 61.5 —11 —18.0 — 3.0 
8 61.6 —21 —16.0 — 2.7 
per Mississippi Valley........ il 69.0 —23 —16.9 —28 
Vail 11 68. 1 —25 — 6.0 — 1.0 
Northern Slope.................. 7 61.3 = £7 +38 + 0.6 
Middle 6 68. 6 — 2.9 + 5.3 + 0.9 
Southern 6 75. 2 —1L1 + 9.8 + 1.6 
Southern Plateau * .............. 13 71.6 — 1.3 + 7.2 + 1.2 
Middle Plateau * ................ 8 63.2 — 13 + 3.8 + 0.6 
Northern Plateau*.............. 12 61.7 + 0.8 +12.5 + 2.1 
North Pacific. ............0.-00++ 7 58.9 — 0.8 — 0.1 0.0 
Middle Pacific..............+.++- 5 63, 2 “+12 + 3.3 + 0.6 
South Pacific ....... 4 68.0 +14 + 48 + 0.8 


* Regular Weather Bureau and selected voluntary stations. 
In Canada.—Prof. R. F. Stupart says: 


The mean temperature of June was average, or very slightly below, 
over the greater portion of Canada, in the more northern parts of Mani- 
_ toba, Ontario, and Quebec, however, it was very slightly above average. 
The temperature was fairly equable throughout the month; there were 
no periods of extreme heat, and on the other hand the cool periods, while 
tolerably pronounced, did not bring frost except very locally. 


PRECIPITATION. 

The distribution of total monthly precipitation is shown on 
Chart ITT. 

By States the area in which the precipitation for the month 
was either in excess or deficient is very ill defined, but gener- 
ally it was in excess from 2.0 to 4.2 inches in southern Florida, 
1.0 to 2.7 inches in southwestern Pennsylvania, Maryland, 
District of Columbia, and central Virginia and North Carolina, 
and from 2.0 to 4.8 inches in central Arkansas, southwestern 
Missouri, northwestern Texas, eastern Colorado, and north- 
central Tennessee, and as much as 8.8 inches in north-central 
Kansas, and 9.6 inches in Oklahoma. Deficienciesin precipita- 
tion ranging from 2.0 to 5.0 inches were reported from eastern 
North Carolina, eastern Tennessee, Georgia, northwestern 
Florida, southern Alabama, southeastern Mississippi, northern 
Ohio, north-central Kentucky, Indiana, southern and western 
lower Michigan, northeastern Wisconsin, northern and central 
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Illinois, eastern and southern Iowa, and east-central Nebraska. 

Generally west of the one hundred and tenth meridian, and 
in eastern Montana the precipitation was deficient, but as a 
rule the departures were slight, and at no station equaled 
2.0 inches. 

By geographic districts the precipitation for the month was 
in excess in the Middle Atlantic and west Gulf States, North 
Dakota, Missouri Valley, and slope regions, and deficient in 
the remaining districts. 

HAIL. 
The following are the dates on which hail fell in the re- 


spective States: 

Alabama, 6. Arkansas, 2, 4, 5, 15, 19, 20, 26, 29, 30. Col- 
orado, 2-4, 7-9, 11-18, 20-24, 26, 29, 30. Connecticut, 22. 
Florida, 17, 23,24. Georgia, 5, 18-22, 28. Idaho, 2, 3, 10,16, 
18, 30. Illinois, 3, 15, 24, 26, 28-30. Indiana, 14, 15, 27, 29, 
30. Indian Territory, 2,4. Iowa, 13, 18, 19, 20, 23, 28, 29, 30, 
Kansas, 1-3, 14, 16, 19, 23-25, 28-30. Kentucky, 15, 21, 22, 
24, 25. Louisiana, 22. Maine, 18. Maryland, 5, 6, 9, 15, 16, 
19. Massachusetts, 15, 22, 25. Michigan, 4, 29, 30. " Minne- 
sota, 14, 16-19, 23, 28, 29. Mississippi, 7,18, 19, 21,29. Mis- 
souri, 1—3, 13-15, 19, 21, 24, 26, 28-30. Montana, 2, 3, 7, 9, 10, 
16-18, 24. Nebraska, 1, 2, 14, 15, 18-20, 24, 28,29. New Mex- 
ico, 5, 7, 11-13, 21, 22, 24-26, 30. New York, 1, 4, 5, 9, 14-16, 
20, 22, 30. North Carolina, 6, 17-22, 30. North Dakota, 15-17, 
19, 21-24, 27, 28. Ohio, 14, 24, 28-30. Oklahoma, 1-4, 9. 
Oregon, 2, 9, 10, 22, 30. Pennsylvania, 2, 4, 6, 7, 9, 15, 19, 21, 
24, 26, 30. Rhode Island, 22, 26. South Carolina, 7, 18, 19, 
21, 28. South Dakota, 14, 17, 19, 20, 22-25, 27-29. Tennes- 
see, 2, 6, 18-21, 26, 28, 30. Texas, 2, 3, 11, 24, 29, 30. Utah, 
2-4, 8, 16, 21-23, 25. Virginia, 4, 9, 15, 16, 18-20, 26. Wash- 
ington, 2, 9,18. West Virginia, 2, 4, 16, 22, 30. Wisconsin, 
1, 29, 30. Wyoming, 1, 2, 3, 7, 8, 16, 19, 20, 23, 24, 30. 

SLEET. 

The following are the dates on which sleet fell in the 
respective States : 

Colorado, 2, 3,4. North Dakota, 27. Wyoming, 17. 


Average precipitation and departure from the normal. 


° Average. Departure. 
a — — 
es 
Districts. 2s Accumu- 
B= | Current Percent Current | lated 
month. month. | since 
Jan. 1. 
Inches. Inches. | Inches. 
New England. 8 2.56 86 —0.4 — 0.7 
6 12 3. 96 108 +0.3 — 5.4 
10 4.01 83 —0.9 ~ &.0 
Florida Peninsula®..................0+. 8 6. 52 93 —0.5 + 0.3 
7 4. 60 121 +0.8 — 3.8 
Ohio Valley and Tennessee.............. 11 3.24 7 —1,0 — 4.5 
1, 95 55 —1.6 + 1.2 
10 2. 32 62 —1.4 — 1.2 
coves 8 5.15 145 +1.6 +13 
per } 11 3. 28 73 —1,2 —17 
6 11 4.37 102 +0.1 + 0.2 
Northern Slope 7 2.72 104 +0.1 + 0.3 
6 6. 71 223 +3.7 +29 
Southern Slope® 6 8.16 250 +4.9 +17 
13 0. 30 75 —0.1 — 2.2 
8 0. 27 57 —0,2 + 1.8 
12 0. 87 59 —0.6 — 0.1 
sees 7 1.17 54 —1.0 + 0.5 
5 0.11 22 + 4.5 
4 T. 0 —0.1 — 0.5 


* Regular Weather Bureau and selected voluntary stations. 
In Canada.—Professor Stupart says: 


The rainfall was in excess of the average mean amount for June in the 
northern portions of Alberta and Saskatchewan, and throughout Mani- 
toba, also in the central and more northern counties of Ontario; in all 
other portions of the Dominion there was a deficiency. 

The deficiency was most marked in Ontario, near Lake Erie, and in 
the extreme eastern and extreme western portions of the Maritime Prov- 
inces where, in many localities, the fall was scarcely equal to half the 
average. In Quebec, in general, it was about two-thirds of the average, 
and the same may be said of Assiniboia and southern Alberta. 


MONTHLY WEATHER REVIEW. 281 


June, 1904. 


HUMIDITY 


The relative humidity was normal in the west Gulf States, 
and northern Plateau and south Pacific regions; below nor- 
mal in New England, Florida Peninsula, South Atlantic and 
east Gulf States, and the middle and southern Pacific regions, 
and above normal in the remaining geographic districts. 

The averages by districts appear in the subjoined table: 


Average relative humidity and departures from the normal. 


©. 
Districts. Eee Districts. bee 
Bes 
< 
—|| 
| 
New England ................ 78 Missouri Valley ............. +44 
Middle Atlantic.......... + 3 | Northern Slope.............. 63 +6 
South Atlantic ............... 75 — 3 || Middle Slope................ 70 +10 
Florida Peninsula............ 79 — 1 || Southern Slope.............. 65 +5 
71 —4 Southern Plateau ........... 32 +2 
Wert Gall, 76 0 || Middle Plateau.............. 38 +1 
Ohio Valley and Tennessee... 73 + 3 | Northern Plateau ........... 51 0 
73 + 2 || North Pacific ............... 74 —2 
74 + 1 || Middle Pacific...............| 59 —3 
orth Dakota................ 70 +2 | South Pacific. ............... 66 0 
Upper Mississippi Valiey..... 72| +2 


| 
| 


CLEAR SKY AND CLOUDINESS. 

The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The cloudiness was normal in the Ohio Valley and Tennes- 
see; above normal in New England, west Gulf States, Lake 
region, North Dakota, upper Mississippi and Missouri valleys, 
and the middle slope and southern Plateau regions; else- 
where by geographic districts, the cloudiness was below 
normal. 

The average cloudiness for the various districts, with depart- 
ures from the normal, are shown in the following table: 


Average cloudiness and departures from the normal. 


e .| 2 
Districts. BEE | Districts. Fee 
< |4 
New England ................ 5.3 | + 0.2 || Missouri Valley ............. 5.8) +10 
Middle Atlantic.............. | 4.9 | — 0.1 | Northern Slope.............. 46) —0,2 
South Atlantic ............... 4.1 | — 0.8 || Middle Slope................ 5.5 + 1.8 
Florida Peninsula............ 5.2 | — 0.3 || Southern Slope.............. 42; —02 
4.6 | — 0.2 Southern Plateau ........... | 24) 405 
5.0 | + 0.4 Middle Plateau ............. 29) —@!1 
Ohio Valley and Tennessee... 5.0 0.0 Northern Plateau ........... —1.7 
6.2 | + 03 || North Pacific................ 5.1}; — 1.0 
5.4 | + 0.2 || Middle Pacific .............. 29; —03 
orth Dakota ................ 5.4) + 0.2 | South Pacific................ 23); —1.0 
Upper Mississippi Valley..... 5.1) 4+ 0.1 | 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is givenin Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 


Following are the velocities of 50 miles and over per hour 
registered during the month: 


axrimum wind velocities. 

| | 

Chfeago, Til. 4 50 | Point Reyes Light, Cal. . 6 70 | nw. 
Cleveland, Ohio.......... 30 56 | sw. ee 7 58 | nw, 
Duluth, Minn............ 3 63 | ne. a 8 53 | nw, 
Fort Smith, Ark......... 4 74 | 8. Do.. 9 72 | nw, 
Mount Tamalpais, Cal... . 1 50 | nw. DO. cicctecossesseus 10 56 | nw. 
2 67 | nw. Do... 16 50 | nw. 

4 52 | n. Sioux City, Iowa........ 24 57 | sw. 
6 59 | nw. 58 | nw, 
18 50 | nw. | Southeast Farallon, Cal. 2 54) nw. 
Oklahoma, Okla.......... 2 52 | sw. 9 50 | nw. 
Point Reyes Light, Cal... 2 80 | nw. | Williston, N. Dak ....... 10 63 | nw, 
3 69 | nw. | Winnemucca, Nev...... 6 59 | nw. 


ATMOSPHERIO ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 8502 thunderstorms were re- 
ceived during the current month as against 6045 in 1903 and 
5131 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 30th, 547; 
20th, 513; 29th, 508; 21st, 504. 

Reports were most numerous from: Missouri, 507; Nebraska, 
399; Kansas, 396; New York, 375. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the dates of full moon, 
viz, May 25 to June 2, inclusive, and June 23 to July 1, in- 
clusive. 

In Canada: Thunderstorms were reported from St. Johns, 
N. B., 18, 21; Halifax, 15; Grand Manan, 22; Yarmouth, 25; 
Father Point, 16, 21, 30; Quebec, 21, 25, 30; Montreal, 15; 
Ottawa, 21, 25; Kingston, 4, 22, 25; Toronto, 4, 20, 21, 24, 28; 
Port Stanley, 14, 30; Saugeen, 21, 24, 30; Parry Sound, 4, 6, 
9, 18, 25, 26, 30; Port Arthur, 17, 29; Winnipeg, 17, 19, 23, 
27, 28; Minnedosa, 11, 17, 22, 27, 28; Qu’Appelle, 10, 18, 27, 
28; Medicine Hat, 18, 27; Swift Current; 6, 7, 18; Banff, 5, 9, 
30; Edmonton, 6, 9, 13, 16, 18, 21, 27; Prince Albert, 18, 19, 
22, 29; Battleford, 7, 9, 10, 18, 22, 23, 24, 27; New Westmin- 
ister, 22, 23; Barkerville, 21; Dawson, 7; Hamilton, Bermuda, | 
24, 28. 

Auroras were reported from Sydney, 15; Halifax, 15; Que- 
bec, 15, 16; Parry Sound, 15; Winnipeg, 15; Qu’Appelle, 16; 
Swift Current, 15. 


DESORIPTION OF TABLES AND OHARTS. 


By Mr. W. B. SrockMaN, District Forecaster, in charge of Division of Meteorological Records. 


For description of tables and charts see page 136 of Review for March, 1904. 
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TaBLE I.—Climatological data for Weather Bureau stations, June, 1904. 


K 
= of of 


Port and, Me.. ae 


ac. 


.. 
Knoxville... 
Memphis.. 
Nashville. 
Lexin 


Chattan 


Aye 


m.. 
Indianapolis 


Evansville .. 
Cincinnati.. 


Louisville. .. 


282 
Tem 
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0 
Augusta 
Savannah 
Jacksonville ........ a 
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Jupiter... 
Key 0 
Sand 
Bast Gulf States. | 7 
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Pensacola ......--+++ 
Birmingham .......| 9 
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New Orleans .......-/ 
West Gulf States. | Ss 
Ghreveport........--| " 
Fort Smith..........| 
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San Antonio........| 
Taylor 
Ohio Val. and Tenn. | ; 
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Syracuse ............| 
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| 
s 
23 | 3° 
gs = 
29.95 0.5 
29.94 |+ .07 
29.90 + 04 | 
29.97 | + .04 
29.94) .00 
29.98 | 4+ .06 
29.97 |+ .04 
29.95 | + .01 
29.99 | .02 
29.98 | + .03 
29.96 | + .01 
29, 98 
29.97 | + .02 
29.98 | + .06 
29.98 | + .03 
| 29.92 |+ | 
29.94 | + .03 
29.95 |+ .09 
92 |+ .02 
+ .05 
+ .06 
+ .01 
.08 
05 
| 
07 
.06 
+ .10 
09 
29.96 | 4.10 
29.96 | + .12 
29.93 | + .10 
29.94 4 .04 
29.94 | + .07 
29.96 | + .05 
29.91 | .00 
29.89 | + .01 
29.91 | + .06 
29.77 | + .02 
29. 84 | 4 . 03 
29.81 + .08 
29.72 |— .02 
29.72 |— .02 
29. 82 | + 04 
29.90 + .04 
29.94 + .06 
29.84 .02 
29.90 
29.88 + .05 
30.05 | +. .10 
29.99 | + .08 
30.01 .07 
29.94 
30.02 | + .08 
30.02 | + .06 
30.16 |+ .17 
30.16 | + .13 
30.14 | + .14 
30.10 + .07 
30.15 |+ .13 
30.10 + .06 
30.10 | + .07 
30.08 .03 
29.95 .00 
29.88 .00 
29. 86 |\— .03 
29.97 |+ .01 
"99.97 
29.83 .02 
29.90 
29.89 |— . 08 
29.94 — .01 
30.02 |+ .01 
"30.05 4206 


Mean wet thermometer. 


| 


Bs 


Fahrenheit, 

| | 

| s i3 
ie) (did! | lee 

4 

62.1 | 
62.8 |— 2.0) 88 | 18) 72) 42) 6 39 
61.6 |— 2.2) 90/1872 40/15) 51 | 32 
61.8 —1.5 91) 16,73 40) 8 50 | 42 
69.0 |— 2.2 | 
65.6 |— 3.2 | 88 | 23) 74 | 48| 6) 58 | 26 
66.0 —1.2/| 85 | 19 74| 50 16 58 | 30 
66.7 |— 2.2 | 85 | 23) 76 | 48 | 16) 57 | 28 
69.0 |— 1.9 | 88 | 23/79 | 1) 59 | 28 
68.4 |— 1.7 | 87 | 77| 59 | 27 
67.5 |— 2.0 | 87 | 78 | 47| 57 | 
69.7 |— 2.8 | 86 | 23,78) 7) 61 | 25 
74.5|— 0.9 | 90 | 25) 1) 66) 21 
69.5 |— 2.7 | 86 | 13) 78 | 53/| 1) 61 | 28 
69.8 |\— 2.6 | 87 | 24) 78 | 55/10 62 | 26 
72.3 |— 2.9 | 86 | 23) 80 | 59 | 27) 65/ 21 
68.1 —25) 
69.8 |\— 4.5 | 88 | 24, 79 | 55 27; 60 | 28 
71.0 |— 2.4 | 87 | 23} 79 | 55 | 6) 63 24 
70.6 | 1.8 | 87 | 18| 78| 63/ 21 
71.0 |\— 22) 90 | 18) 80| 6 62| 29 
67.8 |\— 3.3 | 90 | 23,77) 48| 6) 58 | 34 
69.1 |— 24/90 | 23,78) 6 60 | 29 
64.4 |— 2.8 | 92| 18) 76 | 6 53 38 
67.0 |— 3.3 | 88 | 23 76 | 49 6) 58 | 27 
67.4|— 0.8| 95| 78| 45| 6| 57| 32 
64.4 |— 23 90 | 23 75) 42 | 26 54 | 39 
66.8 |— 1.8 92 | 19 76 | 45| 6 57 | 34 
| 
61.8 |+ 0.5 | 94/18 76| 39 | 25) 48) 41 
64.8 2.2 96) 18 76| 44 25) 54 | 36 
59.9 | + 0.5 | 88 | 30) 72 | 37 | 25) 48 | 35 
| 88 | 30 69 | 33 | 23) 43 | 37 
61.0 |— 3.2 | 87 | 10) 71 | 37 | 25) 51 | 34 
57.2 |—3.7| 80| 7|69| 36| 45 | 36 
58.5 |— 1.6 | 85 | 29) 7 31 | 25) 44 | 42 
66.0 1.9) 90 23,78 | 45 | 26, 54| 40 
6.6/-29| | 
61.6 4.8 86/28/74) 43| 3 49 | 36 
65.0|— 3.3 | 92/24) 78| 52| 40 
69.2 3.1 | 91 | 23) 79| 48) 6 60 | 31 
69.8 |— 2.8 | 92 | 17) 81) 50) 4) 59) 32 
72.0) — 1.9 | 92) 18) 81) 54 | 63 | 27 
74.2 |— 1.6 | 90 | 83 | 56 27) 65 | 24 
73.8|—1.6 | 
77.4|— 1.0 |100| 88| 59) 5 67 | 27 
70.1 2.3 | 89 | 24) 82| 47| 2] 58 38 
74.6 |— 0.8 
79.3 |— 0.9 | 98 | 20) 92 | 58 | 10 67 | 33 
62.8 |— 2.3 | 82/11/74] 4) 51 | 30 
58.1 12) 76) 31/ 47 
86.3) 4+ 24/111 12102) 62| 1) 70 | 44 
85.9 + 1.1 108 | 11102] 21) 70 | 38 
74.5 |—0.9| 93 | 13, 88| 51 | 4| 32 
| | 
62.2 1.0) 89 | 28) 78| 83) 7) 47 | 42 
63.6 92) 28) 80| 34/24 48 | 41 
64.4 /....... | 88 | 19) 81} 41) 9) 48 | 42 
66.2 |— 0.7 92 29) 78) 44) 12 55 | 35 
69.2 |— 2.6) 92) 28 82) 44) 4) 56 | 37 
| | 
58.0 1.3 | 89 | 29) 31/11) 45 | 36 
64.6 |— 1.1 94) 29 80) 35/11) 50! 38 
67.0/+ 1.2 98 | 29) 81) 42/11) 39 
62.2) + 0.2 91 | 2976 | 35/11) 48 | 39 
61.8 |— 0.6 | 93 | 2975 | 37 | 24) 49 | 37 
66.4 + 0.8 | 98 | 29) 80) 43 11) 53 | 38 
| | | | 
52.6 |— 2.9 | 72 | 29) 56| 45 10) 49 | 22 
51.8 — 1.9) 84 | 29 59) 36 24 45 | 36 
$9.7 0.3 84 29°69) 8 50 26 
58.0 |— 02/81 | 29/68 | 41/24 48 | 28 
51.2 |— 2.3 | 63 | 2955 | 44/10) 47 15 
62.9} + 1.3 99 | 29) 74| 45 10) 52 | 35 
62.0 1.0 | 94 76) 39) 11) 44 
| | | | 
53.0 | 20 61/17 57) 45) 11) 49 18 
65.6 |....... | 88 | 27; 74 | 45 | 21) 57 | 30 
78.4 + 3.8 | 27) 92) 52| 1) 65 38 
71.4/+ 28/98 | 27) 84| 51) 1) 59 | 37 
59.2/+ 0.890) 4/66) 27) 52/ 31 
53.8 |+ 0.8 | 80 | 12) 59) 47 | 22) 49 | 32 
1.4) | 
78.0 4.0 105 27) 95| 54 | 1) 61 42 
67.6 |+ 95| 2 78| 52) 16) 57 | 37 
0.4) 74) 2) 56/17) 60/18 
61.9 |— 0.5 | 96 | 74 
87 | 73 | 77/14 
79.6 — 1.6 71 73 | 18 
79.8 — 0.7 89 14) 85 70 25) 74 | 15 


es: 


B: 


‘2 | | Precipitation, in : 
| nehes. Wind. 
- io 
= o © Maximum 
| 
3.77, 06.0 ry 
53,73 | 4.38 14) 7,276| se. | 32] ne. | 8 18] 5.6 
5171 | 4.36 0.8| 14 7,773) 0. | 38) | 13) 13 10) 7) 4.7 
47, 66 | 2.58 — 12 8,550| se. | 63 | nw. | 10) 10 3) 17) 5.9 
72 | 3.28 |—1.2 6.1 
381] 0.0]15] 7,560/ 8, | 48/8, | 28) 1] 12) 17).... 
54, 70 | 4.99 0.6 | 14/ 4,982 | se, | 27| se, | 23) 10) 5.8 
3.58 /— 0.9] 12| 4469/8. | 25] w. | 23) 6! 18] 6 5.0 
58, 70] 1.44/— 3.0] 5,224] e. | w. 3) 11) 13] 6) 4.9 
59| 73 | 2.08 |— 10 | 5,546 | se. | sw. | 23) 3) 20) 7| 5.7 
67 | 0.74\— 4.5 | 5 | 4,485 se. | 34] nw, | 24] 10) 6) 4.6 
60| 75 | 3.62|—0.9| 9 | ne. | 32| sw. | 11| 16) 4.3 
66,79 | 8.61 |\—0.8| 11 | 5,050/ ne. | sw. | 3) 6) 18) 6) 5.7 
60| 74 | 2.34 |— 2.1] 10 | 5,927/ ne. | w. | 30) 12) 9) 5.6 
5.21 11] 5,658) e. | 44] 4] 8} 7) 4.1 
61| 71 | 4.64 |— 0.4] 10] 7,058 | ne. | 36/ sw. | 4} 9) 14) 7) 5.4 
71 | 437/+ 0.1 6.8 
.. |...-| 5.56 0.7| 11 | 4,699) | 82] mw. | 24) 6 17] 7] 5.6 
60,72 | 4.56 |— 0.4/ 11 | 4,803 | se. | mw. | 24) 7) 14) 9) 5.7 
77 | 9.23 14/6,441| 5s. | 43) w. 2) 9| 6 4.6 
3.88/— 0.9] 11] 5,561|s. | 34] w. | 25) 4/22) 45.5 
58,74 | 4.40/+ 0.2/16/6,253|s. | mn. | 29) 16 6.7 
57| 69 | 3.11 |— 2.6] 11 | 5,264/| se. | 32] nm. | 29) 5| 12) 13) 6.2 
67 | 4.67/+ 1.2] 11 | 6,225| |36| 8. | 22] 10) 11) 9) 5.5 
3.46/— 0.8 | 10| 8,684] s. | 58 | nw. | 28] 8] 13) 9) 5.9 
53, 65 | 2.48 0.9 | 13 | 6,414| sw. | 38/ nm. | 19] 8} 12) 5.9 
55| 75 | 0.8 | 13 | 8,452| se. | 44/ se. | 22) 10) 11) 5.7 
2.35 1.9 | 10 | 5,368 | se. | 31] se. | 23] 8} 10) 12) 6.0 
63 | 2.72/+ 0.1 46 
46, 62 | 2.29 |— 0.7 | 10 | 6,339 | nw. | 43) w. | 11] 17) 11) 2) 3.5 
56,77 | 2.28|—0.8| 4,506/ nw. | 36| nw. | 10] 19) 8| 3) 3.7 
45 | 0.88 |\— 1.6 | 10 | 6,023 | sw. | 38 | sw. | 10) 12) 12) 6 4.4 
56 | 0.60]....... 7| 4,531 | w. | 27/ sw. | 18] 16) 9) 
50| 69 | 5.07 1.2 | 13 | 2,652 | w. | 36 nw. | 23) 14) 5) 11) 5.0 
66 | 1.78 |+ 0.2 | 13 | 6,411 | nw. | 42 | sw. | 30) 10) 12) 5.9 
42) 58 | 2.29/4 1.1] 2,756| sw. | 32| sw. | 6) 11/12) 7) 48 
56 74| 4.43) + 14) 5,752 | se. | 43 mw. | 12) 3) 22) 5 5.8 
37 6.5 
4666 | 3.54/4 21/11| 5,336) s. | 48/8. | 30) 6) 14) 10) 5.7 
| 3.69|4 2.4] 15 | 4,586 | se. | 38 | w. | 17| 14) 6) 4.7 
60| 76 | 12.97 |+ 8.8] 16 | 4,152 | se, | 48 | w. | 24) 1) 22) 716.3 
72 | 2.02 |— 7,025 | se. | 44| w. | 23] 10) 11) 9) 5.4 
61) 74| 5.69 15 | 5,269/ ne. | 39 mw. | 28} 8) 15) 5.3 
12.3 |4 9.6| 9/|6,733|s. | 52| ew. | 2} 8 14 8 54 
6.10 |+ 2.0 4.2 
6165 | 4.67|+ 1.4] 6,666 | se. | 32| nw. | 20) 9 14) 7) 5.3 
54,65 | 5.53/4+ 2.5] 8,857] se. | 42] nw. | 22] 19) 9} 2) 3. 
32 | 0.40/+ 02 24 
35 | 0.54/4+ 0.2] 8,240/ ne. | 46] w. 23, 7| 2.4 
36) 42 | 1.53 0.6 | 12 | 5,502) se. | 34 | sw. | 21) 16 14) 0) 3.2 
30,40) 0.35 |— 4| 5,884 | sw. | 36 | sw. | 13) 10) 7) 44 
32117| T. |— 0.1] 3,832| w. | 23] w. 7| 24 6 0 1.8 
48/36 | 0.00) 06.0) 0 | 3,896 | sw. | 21/ se. | 14) 29) 0 0.3 
28/19 | 0.00) 06.0] 6,319 | nw. | 36) w. 6| 22} 8} 0| 2.0 
38| 0.14 0.4 
35,43 | 0.00|— 0.4] 5,018| w. | 36/ ne. | 6/22) 5 3 2.0 
38 | 0.07|—0.7| 3|6,997| ne. | 59 | mw. | 26 3) 1 1.4 
27, 29| 0.11|— 8,196| w. | 42] ew. | 14] 19) 11| 0 24 
87| 38 | 0.27|—0.5| 4/| 4,676|n. | 28] mw. | 14 9) 7,43 
42) 42) 0.25/— 0.1] 4,341 nw. | 26] sw. | 1) 12) 14) 4 4.3 
61| 0.92 |— 0.3 | 3.4 
48 | 0.60|—0.9| 4] 4,177| nw. | 27] sw. | 30) 15) 8) 7) 3.8 
42) 50 | 0.53|— 0.3] 38 3,528 | nw. | sw. | 30] 18) 3) 2.9 
1.61/4+ 0.6] 38,314] | mw. | 21] 22) 6] 2) 25 
37) 0.45|—0.6| e. | 34) w. | 6/17) 11) 2) 3.1 
39, 50 | 0.4] 7 | 5,296 sw. | 35 | sw. 5} 11) 10) 9) 5. 
52/65 1.08|—0.3| 4,348 | sw. | 27] sw. | 10) 22) 8 0/28 
74) 1.17|—1.0 | 2 
49) 91 | 1.24 |— 1.4] 10 |12,973 | mw. | 48] se. | 2} 6) 10) 14) 6.7 
1.54/— 0.1 | 12] 8,435 | w. | 14] mw. | 13] 7 10 5.3 
46) 67) 1.23|— 0.4] 5,005) | nw, | 17) 10 15) 5) 4.4 
186/-—0.4] 5| 4,558) | 28 sw. | 18) 16) 4) 46 
48) 89 | 2.32 |— 1.7] 13 | 7,566 | sw. | 46/8. | 80) 5| 8| 7.0 
4661 | 0.45|— 1.4] 4,616 | nw. | 24) w. 9] 13) 6) 11) 4.6 
45) 68 | 0.03 |— 1.8] 1 | 8,571 | n. w. | 17) 19) 8} 329 
89 0.11 |— 0.4 29 
82) 0.55 3/ 6,512) n. | 36] n. 6 16 6 8 3.9 
38/43} 2 [18,453 | nw. | 67| nw. | 2) 25) 2) 1.7 
47139) T. |—0.5| 0/5443) mn. | 30) n. 6| 26) 4) 0 0.8 
50 54 T. |\—0.2/| 7,606/ s. 34 ew. | 21) 29) OF 1) 1. 
49178) T. |—0.2| 0/9,448| w. | 36] w. | 23/22) 4 427 
...-| 0.00 |— 0.4] © |18,274/ nw. | 80/ nw. 2} 13) 2) 15) 5.2 
1 /13,757 | nw. | 54] nw. | 2) 14) 4) 12) 4.7 
6; T. 2.3 
33 | 0.00 |—0.1| 0| 5,357 | nw. | 26] nw. | 29) 1) 0) 0.9) 
56,76| T. |—O1| 0| 4,165) w. | 22] w. 19) 0) 3.0 
57, 0.00|—0.1| 0| 4,531 | nw. | 20| nw. | 29) 19) 8) 3) 2. 
74| 0.00/— 0.1 | © | 3,959) nw. | 20] w. 1} 23) 2) 2.7 
; 8 15 10 5 ial 
2.36 |\~ 48/15 | 6,882) e. | 83/e. 8 10) 17) 3) 4.1 
71| 76 | 3.28 1.6 | 18 |10,006 |e, | 36 se, | 14 6 16) 8 5.5) 
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Total snowfall. 


* More than one date. 


June, 1904. 
TABLE I.—Climatological data for Weather Bureau stations, June, 1904—Oontinued. 
| Elevation of | Pressure, in inches. Temperature of the air, in degrees | 
North Dakota, | | 
Moorhead............ 935 54 60 | 28.94 57 
Bismarck ...........| 1,674, 16 29 | 28.18 
1,875 14 44 | 27. 95 
| 
837 102 122 | 29. 59 
La Crosse...........| 714) 71 | | 29. 
Davenport ..........| 606 71 79 | 29. 62 
Des Moines ........., 861) 84) 99 29. 62 
Dubuque............| 698,100 | 29. 60 
Keokuk.............| 614) 63 | Hl 29. 63 
Cairo ..............-| 356) 87 | 93 | 29. 68 
Springfield, [ll...... 644 ~ 93 | 29. 63 
534 75 29. oe 
29. 64 
784 11 | m | 29. 
963 78 | 95 
1,324 98 104 28. 
1,189, 75 84-28. 69 
1,105 115 121 | 28.78 
2,098) 47 | 54 | 27.27 
Sioux City... 1,135) 96 164 | 28.73 
Pierre ........ .....| 1,572) 43 | 50 | 28. 28 
Huron .............| 1,306) 56 | 67 | 28.56 
Yankton 49 | 28.60 
Northern Slope. 
Havre ..............| 2,505, 11 | 44 | 27.33 
Miles City ..........| 2,371] 42 | 50 | 27.43 
Helena .............| 4,110) 88 94 | 25. 83 
2,965) 45 | 51 | 26.93 7, 
Rapi 8,234 46 | 50 | 26.59 
Cheyenne ..........| 6,088 56 | 64 24.06 
Lander .............| 5,372) 26 | 36 | 24.67 
Yellowstone Park... 6, 200) 11 | 47 |......- 
2,821 43 | 52 27.08 59 
Middle Slope. 
Denver .............| 5,291) 79 |151 | 24. 76 52 
Pueblo..............| 4,685 80 | 86 | 25. 31 53 
. Concordia ..........| 1,398] 42 | 47 | 28.50 63 
ee 44 | 27. 38 62 
Wichita ............| 1,358) 78 | 28. 55 64 
Oklahoma ..........| 1,214) 79 28. 66 67 
Southern Slope. } 
Abilene seteeeeeeeee| 1,738) 45 28.13 67 
Amarillo............| 3,676, 10 26. 25 60 
Southern Plateau, 
Bi Paso.............| 3, 762) 10 26. 12 50 
Santa Fe............| 7,013) 47 23. 31 48 
Flagstaff? .........../ 6,907 12 23. 38 43 
Phoenix ............| 1,108) 50 28. 61 58 
3,910) 51 25. 92 51 
Middle Plateau. | 
4,720 82 25. 28 47 
4,344 59 25. 62 49 
5,479 10 24. 60 46 
4, 366 105 60 50 
4,608 43 35 53 
Northern Plateau. | 
Baker City..........| 3,471 53 49 46 T. 
Boise 2,739) 61 17 52 
Lewis 757| 52 21 ‘ne 
Pocate 4,482 46 49 
| 1,929 101 50 
alla Walla....... | 1,000) 65 58 
N. Pac. Coast Reg. | 
Vort C 12 
Seattle 123 114 
Tacoma.............| 218/113 
Tatoosh Is) 86 7 
Mid. F 56 
id. Pac. Coast Reg. 
62 62 01 
Mount Tamalpais ... 2,375 11 | 
Red Bluff...........| 332) 50 29. 53 
Sacramento ......... 69 106 29.79 
San Franciseo.......| 155,161 29. 80 
Point Reyes Light ..| 490 7 
Southeast Farallon. -| 30 | 9 29. 94 mes 
S. Pac. Coast Reg. 
@ 29. 49 
Los Angeles ........| 338 116 29. 53 
San Diego...........| 87 29. 80 
San Luis Obispo ....| 201 47 29. 72 
West Indies. { 
Basseterre .......... 29 41 
Grand Turk ........ 11, 6) 20 | 30.01 
Havana ............ 57 87 29.9 ay 
Puerto Principe.....| 352 55 | 62 ....... 
San Juan ............ 82 48 | 90 29.96 | 74) 
| 
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TABLE II.—Climatological record of voluntary and other cooperating observers, June, 1904. 
Temperature. Precipita- Temperature. Precipita- — Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) Gea, 
z ° | 3 
Stations. Stations. ret Stations. is, 
Alabama. ° | Ins. | Ins, Arizona—Cont'd. ° | Ins. | Ins. | e | Ins. 
Anniston... . 97 54,760) 401 104 | 741 0.15 32 | 61.7 | 0.23 
Ashville. .... 47 | 75.2) 470 115 90.9) 0.00 | Chico 52 | 78.4] T. 
dé 00 «950000 0. 43 chewsbeses ene 0. 00 60 | 75.5!) 0.00 
Bermuda 99 56) 78.9) 5.01 T. 44 65.8) T. 
Boligee. 102 51) 79.8) 1.67 98 37 66.0 | 0.07 42 | 68.6) 0.00 
Bridgeport ..........++ 2.94 107 46 | 78.1) T. » 
Tombstone ............... 99| 57 78.2! 0.02 || Colusa 52 | 74.2! 0.00 
cong 3. 38 onto.... 109 55 84.2) 0.00 60 | 76.5) 0,00 
1.49 Tucson 5 81.8) 0.18 | 37 | 53.6) 1.21 
Citronelle ......... 95 6479.3) 1.98 Upper San Pedro 40 71.6) 0.00 34 | 60.8) 0.00 
Clantom . .... ° 98 52 | 78.0) 1.90 Vail 75 85.0) 0.05 58 | 82.3) 0.00 
Cordova, 98 50 | 76.4) 5.43 0. 00 i] 42 | 72.8| 0.00 
Daphne 95 65 | 80.4 2.72 Wileox ... 38 72.9) 0.25 | 77.8) 0.00 
Decatur 96] 69/782) 1.51 Williams 644) 0.40 108 47| 72.8| 0.00 
Delmar 56) 75.6) 1.70 0.14 | Dunnigan *!............. 106 | 61 | 83.2)| T. 
Demopolis. ........ 3. 28 Young 43 71.5) 0.10 110 4474.5) T. 
.. 99 63 | 80.2) 295 0. 00 
9 | 5S. | 78.6) 1.84 56 74.2) 6.90 0. 00 
Evergreen... 95) 58) 79.0) 2.13 Amity 60 75.0) 9.70 Elmdale ....... 109 | 75.2) 0.00 
Florence b. 76.6) 4.34 Arkansas City | Escondido. ............... 92 35 | 65.6) 0.00 
Fort Deposit ..........-.- 97 59 79.4) 1.82 60 75.0) 3.71 0. 40 
Gadsden .... 98 52 | 78.3) 3.90 57° 743°) 4.70 85 42 | 57.5 | 0.32 
Goodwater 97 55 | 78.0) 5.11 Blanchard Springs. ...... 58 77.6 | 4.02 
Greensboro. 96) 1.19 93 | 59 | 76.5) 4.82 | Georgetown .............. 101 42 | 70.2) 0.00 
Greenville. 2. 60 11. 75 | Gilroy (mear) ............ 101 42 | 65.0) 0.00 
Hamilton ..... 2.17 ade 11.16 | Greenville................ 99 31 | 61.7) 0.10 
Highland Home 95 54) 76.9) 3.52 60 77.6) 6.30 106 51 | 77.5) 0.00 
Letohatchie . . 0. 40 58° 73.7*| 4.61 Healdsburg ..............| 104 41 | 69.6 T, 
Livingston ... 99 55 79.0) 1.75 91 59 | 75.0) 7.72 || Hollister.......... 102 39 | 64.1 T. 

k No. 4....... 97 53) 76.3) 4.32 Dardanelle ............... 8. 28 89 39 | 64.0) 0.00 
Madison Station 97 59 77. 2.54 oF 61 77.0) 9.738 115 58 | 86.8) 0.00 
Maplegrove ........ 99 | 76.2) 3.34 6) 76.2) 6.74 116 62 | 9.0) 0.00 
Marion 100 61/823) 2.18 92 5272.4) 5.30 91 54 | 70.4 T. 
Newbern .......-.+ 101 58 | 80.4) 1.98 85 50 69.5 | 5.79 0.00 
97 48 | 75.8) 5.80 Eureka Springs........... 90 56 72.6 | 10.75 Jamestown 102 43 | 69.2 1. 

... 103 59 | 80.2) 6.46 Fayetteville.............. 87s) Sle 69.4e 9.06 || Kennedy Gold Mine .....|......|......| 0.00 

97 60 | 79.4) 3.39 60 76.0) 3.92 | Kentfield ..... 
Prattville 98| 50/77.8| 2.09 6. 10 || King City........... 104; 40 | 67.4| 0.00 
Pushmataha.............. 54/786) 3.19 90 73.9} 8.07 89 40 | 60.2) 0.24 
Riverton 95s) | 75.04 2.87 57 (75.4) 6.50 | 108 42 | 73.6 | 0.00 
Scottsboro 52 | 744) 2.79 occ | 456 Lemoncove............. |...... T. | 
-| 101 59 81.0) 248 59 77.4) 3.80 Lick Observatory......... 85 37 | 65.0) 0.08 
Spring Hill............... 96 65 81.2/ 292 62 78.2) 5.70 | Livermore. 103 45 | 69.0 
Tallae 100 49 | 781) 3.57 96 57 77.8) 8.67 99 46° 71.0} 0.00 
Thomasville. ...........++ 102 59 | 80.6) 4.79 93 56 74.6) 6.39 Magalia ............... 102 48 | 72.0| 0.00 
Tuscaloosa .... 100 556 79.8) 1.39 Lake Village. .... ..... 96 59 «77.4 5.68 112 60 | 87.3 | 0.00 
Tuscumbia 9% 68 | 77.4) 3.37 98 60 77.7) 8.03 108 50) 74.6) T. | 
Tusk 9s 61 | 79.8) 137 91 56 (73.6) 6.39 || Merced............ 108 41 | 72.7) 0.00 
Union Springs. ........... 99 61 | 80.2; 2.28 (75.6) 9.40 660059000 ole sees 0.10 
Uniontown 55 77.9 | 3.58 Mammoth Springs ....... 99 52 73.8) 5.16 0. 07 
Valleyhead..............- 95 53) 74.6) 1.58 95 58 | 77.2) 7.02 0. 00 
Wetumpka. oe 97 55 | 79.4) 3.81 Mount Nebo.............. 87 59 72.4) 9.95 104 55 | 76.8) 0.00 

Al New Lewisville........... 60 78.3) 5.10 ces 105 60 | 82.2) 0.00 
Killisnoo. ........... @& 35 49.4 3.35 3.91 Mokelumne Hill .........]......)...... 
$2 | 47.0) 3.22 Newport 95 58 | 77.0) 3.78 Montague..... 101 40 | 61.6) 0.10 

Arizona. 0 seeds 99 51 73.6) 6.38 46 | 67.0 | 0.00 
Agua Caliente...... 393 60 | 86.6 0.00 59 «75.6 |) 242 Monterey *!....... 83 47 | 56.8) 0.00 
117 67 | 92.2) 0.15 54 76.0) 3.62 | Mount St. Helena........)...... T. 
Bisbee. 53 | 740) 0.22 %| 60 9.34 || Needles .. 11 | 70|91.5| 0.00 
Bowie .... 103 75.8) 0.46 87 52 72.0) 12.01 Nevada City 97 38 | 66.5 
Buckeye .. 106°; 821°, 0.00 63 77.8) 5.91 Newman . 107 50 | 77.0 | 0.04 
Casagrande............... 115 58 88.0) T. Princeton .......... 95 57 77.0| 9.33 96 44 | 65.2 0.08 \ 
Congress ........ 64/ 83.6/ T. Russellville . 60 76.6) 9.74 North Bloomfield... ..... 100%) 44}......) 
Douglas . .. 104 52 78.2) 0.09 Silversprings 89 71.4) 11.14 5O | 64.7 T. 
Dragoon *!..... TT 70 | 80.3) 0.00 91 61 75.5 | 10.26 | Ontario (near)...........| 98 4472.0) 0.00 
Dudleyville 50 80.5) 0.05 uttgart .. 93 | 53 76.2) 6.87 112) 50/794) T. 
Duncan ....... 112 34/728) 0.25 Texarkana o4 59 (77.2) 6.65 110 46 72.5) 0.85 
Fort Apache ............. 98} 36 67.1 | 0.05 Warren ..... 98 57 78.4) 7.50 Oroville (near)........... 109 | 77.2) 0.00 
Fort Defiance . 85 32) 58.4) 0.55 56 74.2) 8.08 45 | 74.6 T. 4 
Fort Grant.... 99 48 80.0) 0.61 nus 95 59 9.40 Peachland*®.............| 4 51 | 66.2 | 0.01 
Fort Huachuca | 75.4) 0.10 Witts Springs .......... | 86 540 69.4 | 7.26 T. 
Fort Mohave 1M 64 | 87.4) ia, | Pine Crest. 92 49 | 64.8) 0.00 
Gilabend ..... of: 0. 00 Alturas ...... | Pino Grande ............. 86 42 | 64.2 0.00 
Grand Canyon . 90 30 | 60.6) 1. 106 45 76.4) 0.00 Placerville ...............| 98 42 | 67.8) 0.00 
Greaterville.. 95 44 71.7) 0.00 Azusa.. 43° 70.8) 0.00 76 50 | 59.7) 0.00 
Holbrook 39 | 68.5) T. 110 64 89.8) 0.00 Point Loma L, H.........)...... 0. 01 
98 55 | 77.6) T. Bakersfield ............. 109 50 77.2) 0.00 Porterville ...............| 104 50 | 77.3 | 0.00 
Kingman............ 45 | 76.2) T. Barstow 106 79.8) 0.00 0. 00 
57 8.2) T. 93 | 61.7) T. Redding 48 | 77.4| T. 
Mohawk Summit*!...... 116 95.8 | 0.00 95 4 68.6) T. Redlands................-| 102 49 73.2) 0.00 
Natural Bri 0. 18 88 40 65.0) 0.25 | Reedley 106 63 | 85.0 | 0.00 
Oracle. 97] 80.0) T. Bodie ............... 79] 22) 626) T. Represa 9 | 52 0.00 
Parker ...... 115 60 | 87.6 T. Branscomb............... 96 39 0.63 | Riverside ............... 102 46 | 72.0| 0.00 
Phoenix....... 212] 58 | 85.4) 0.00 Brush Creek 108 40 71.0) T. Rohnerville....... 0. 64 
93 40 | 64.8) 0.00 Caliente *!...............| 108 56 83.8) 0.00 | Sacramento...............| 94 62 | 70.2) T. 
see 0. 00 Cam 97 42 64.2) T. 41 | 61.8 | 0.00 
108! 491 81.21 T. Campo .. 115] 61 | 88.6] 0.00 
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TaBLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
3 = 
ifornia—Cont’d. Ins. | Ins. Colorado—Cont’ d. Ins. | Ins. Florida—Cont’ | Ins. | Ins. 
San Bernardino .......... 102 42 71.0 | 0.00 Platte 4.16 Sumner .......... 61 | 78.0) 5.26 
0. 00 Rocky fo 66.4 2.20 Switzerland .. 63 | 78.0 | 4.76 
99 46 | 67.8 | 0.00 uache 57.2 | 0.68 Tallahassee. . . 52 | 81.0] 1.33 
San Leandro ......... 95 45 | 63.4) 0.02 Salida...... 56.6) 1.78 Tarpon Springs 63 | 78.5) 2.21 
San Mateo*! ..... 56 | 72.1 | 0.00 San Luis ..... 57.4 0.85 Titusville ...... 63 | 78.8) 7.09 
San Miguel*!......... 101 70.4) 0.00 Santa Clara....... 55.2 | 4.99 59 | 79.0] 5.30 
San Miguel Island .......| .....|...... 61.4 | 0.89 Wewahitchka 63 | 80.7 | 1.87 
San Rafael...... 98 42 | 66.4 | 0.00 Sagar City 3.07 Georgia. 
Santa Barbara........ 95 | 64.4) 0.00 54.2} 2.91] T. 1, 65 
Santa Clara College. ...... 101 42 | 65.7 | 0.00 Adairsville . .. ..| 94] 55] 76.6) 2.48 
4 40 | 66.4) 63.2 | 2.66 100 58 | 81.0) 2.04 
Santa Maria.............. 85 44 | 62.7 0.00 52.6 | 3.39 58 | 78.5 | 3.23 
Santa Monica............. 91 49 | 64.3) 0.00 Vilas 3.14 98 58 | 79.3 | 2.65 
Santa Rosa..............- 99 64.4 | 0.07 Wagon Wheel............ 76 21 | 48.4) 0.48 2.0 || Athens........ wie 92 57 | 75.6 | 2.93 
109 50 | 78.8) 0.00 81 29 | 53.0 | 0.91 Bainbridge. ............ 98 64 80.9) 4.78 
Sierra Madre............. 92 50 | 68.7 | 0.08 101 57 | 80.0 | 2.37 
103 39 | 63.9 | 0.00 87 39 | 59.4) 1.72 Bowersville .............. 96 53 | 76.2 | 4.02 
SOMOMA .... 0. 00 Whitepine ............... 73 24) 47.1 | 2.25 8.0 || Camak 96 52 | 77.2) 3.54 
9% 66 T. 90 | 38 66.5) 6.25 97| 52| 76.8) 2.28 
106 | 46 | 74.2) 0.00 ticut. 
Summerdale.............. 40 | 62.2) 0.02 44 | 67.2 | 2.99 93 44 | 70.7 | 4.63 
74 40 | 60.1 | 0.05 91 87 | 63.3 | 3.09 60/ 80.5) 1.98 
Susanville ............... 88 35 | 59.9 | 0.08 91 38 | 64.5 | 2.87 99 54 | 76.6 | 2.13 
Tehama*!................ 106 | 65 | 82.3 0.23 Falls Village 8. 78 Dahlonega ..............- 93 50 | 73.0) 1.382 
Tejon Ranch ............. 98 53 | 78.0) 0.00 92 44° (66.4 | 3.39 99 55 | 78.8 | 2.74 
82 40 | 52.2) 0.00 Hawleyville 90 39 | 66.0 | 2.38 1. 66 
104 52 | 75.2 | 0.00 3. 54 100 55 | 79.2 | 2.51 
Tustin 0. 00 New London............. 92 45 | 65.4) 2.14 Eastman .............: o..| 99 54 | 80.4 | 2.05 
105 41 | 68.8 | 0.12 North Grosvenor Dale....| 93 40 | 64.4) 2.20 98 77.84) 0.96 
93 48 | 68.4) 0.00 98 40 | 66.8 | 3.19 Elberton ..... 97 55 | 77.0) 5.18 
Upperlake................ 103 42 | 69.9 0.02 SoutMingtom 92 41 | 65.6 | 2.638 Experiment.............. 94 55 | 76.8 | 0.83 
Upper Mattole ........... 0.55 South Manchester 2. 28 Fitzgerald ...... 103 55 | 80.0 | 4.28 
Vacaville*! ...... 106 55 | 74.2) 0.00 90 41 | 63.2 | 2.58 101 55 | 78.0) 6.39 
80 49 | 63.2 | 0.00 Voluntown ............... 95 35 | 63.8 | 3,53 97 54 | 78.4 | 2.42 
105 49 | 75.4) 0.00 1,33 Fort Gaines 96 60 | 79.4 | 1.68 
Voleano Springs. ......... 116 58 | 88.2) 0.00 95 40 | 67.4) 4.20 Gainesville .............. 95 55 | 75.2 | 1.42 
ce 107 48 | 77.6 | 0.00 West Cornwall ........... 91 41 | 64.6) 3.52 95 55 | 75.4 | 2.09 
Wheatland ............... 106 52 74.4) T. West Simsbury........... 2. 46 53 | 75.2 | 2.11 
105 37 | 65.2) 0.30 Delaware. Greensboro............... 98 53 | 77.6 | 2.28 
105 54 | 76.6) T. 6.04 54| 77.2) 1.66 
92 32 | 58.9) 1.24 97 46 | 71.8 | 5.13 96 55 | 78.0 | 2.92 
99 44/ 71.6) 3.46 Hawkinsville ............| 102 54| 79.2) 400 
80 34) 55.3 | 1.71 46 | 69.2 | 3.29 101 58 | 79.6 | 5.58 
Antelope Springs......... 74 22 47.7 | 2.71 2.60 44 | 69.5 2,02 Lost Mountain ........... 96 55 | 76.2) 5.40 
70 25 | 48.0) 2.61 District of Columbia, 95 54 | 77.8) 4.09 
96 47 | 69.6 | 8.05 Distributing Reservoir*5.| 89 55 | 73.0) 5.46 98 59 | 79.2) 1.00 
85 42 | 61.2 | 2.72 Receiving rvoir*5...) 89 57 | 72.7 | 5.04 100 60 | 79.4) 2.56 
2. 25 West Washington ........| 95 50 | 72.1 | 6.62 Milledgeville............. 97 53 | 78.1 | 0.79 
Breckenridge ............ 73 27 | 46.6 | 2.43 98 55 | 78.6 | 1.61 
6000 0s 0.18 Apalachicola.............| 90 62 | 79.6 | 3.84 Montioslle 98 54 | 78.4 | 2.88 
Burlington 63.4) 6.56 96 63 | 78.6 | 4.62 96 58 | 77.8 | 2.11 
64.1) 0.90 97 66 | 79.4 | 10.35 Newnan .............. - 54 | 77.6 | 1.39 
59.0) 4.97 97 66 | 80.6 | 11.76 1,75 
57.8 | 3.02 98 61 | 79.4] 4.00 Point Peter . 99 50 | 77.0 | 2.47 
Cheyenne Wells 65.6 | 4.78 100 63 | 79.1 | 6.40 97 55 | 77.6 | 3.02 
Clearview ................ 46.6 | 3.69 Carrabelle ......... 93 61 | 79.9 | 3.18 100 55 | 79.1 | 0.98 
Collbran 61.6 | 1.23 De Funiak Springs 98 60 | 78.2 | 4.47 Quitman. ......... 99 63 | 79.4) 5,21 
Colorado Sprin 58.4 3.49 Deland 96 G6 1 Ramsey 92 51 | 74.9) 2.39 
2.12 | 27.0 || Eustis .... 99 65 80.3 | G20) .... 5.66 
Conejos ......... 56.2 | 1.36 Federal Point 96 63 | 78.2) 5.14 Rome . 96 53 | 76.6 | 4.18 
4. 56 Fernandino. 67 | 78.2| 4.54 98 64 | 78.4) 7.20 
65.0) 0.20 Flamingo .. 90 70 | 80.2; 5.25 100 58 | 79.3 | 2.48 
Dumont......... 8.24 100 62 | 79.0 | 13. 88 99 52 | 1.31 
60.6 | 0.47 95 63 | 76.6 | 7.39 94 48 | 74.8 | 3.34 
59.9 | 1.68 97 64 | 79.0) 6.08 Thomasville..............| 99 62 | 79.6 | 2.49 
Fort Morgan 64.2) 1.05 97 94 5474.4) 201 
64.0 | 6.30 Huntington .............. 9s 60 | 78.2 | 4.52 sae 96 62 | 77.4| 6.69 
67.1 | 0.47 89 64 | 78.2 | 11.05 Washington .............. 92 55 | 75.8 | 5.00 
54.4) 1,68 Inverness ................| 100 62 | 79.6 | 8.91 Waverly..... 98 55 | 77.9 | 3.47 
2. 06 9.0 || Kissimmee............... 97 64 | 79.3 | 8.19 98 61 | 78.8 | 8 52 
Gleneyre 36 | 57.6 | 3.62 102 64 | 79.3 | 6.68 Waynesboro.............. 95 57 | 77.8 | 1,42 
84 33 | 56.7 | 0.95 99 61 | 78.2) 2.86 102 51 | 79.8 | 3.17 
Greeley ..... 88 43 | 62.8) 1.74 98 62 | 78.8 | 6.29 96 76.9 | 2.46 
2. 20 96 66 | 7¥.0| 7.07 
-| 81 25 | 53.7) 0.90 97 62 | 79.4) 8.18 90 28 | 59.2 | 0.97 
Halls Gulch.............. 61 22 | 39.8 | 1.72 93 62 | 81.2] 8.14 American Falls .......... 93 30 | 59.8 | 0.58 
37 | 59.6 | 2.70 100 57 | 79.6 | 3.67 Blackfoot 96 28 | 65.8 |....... 
92 35 | 62.2] 1.71 Merritt Island............ 92 68 | 78.8 | 7.58 Blue Lakes............... 95 31 | 65.2 | 0.41 
én 95 42 | 69.8) 3.19 90 61 | 79.6) 6.06 90 27 | 54.8] 0.14) T. 
Holyoke (near)........... 64.3¢) 5.28 100 99 29 | 64.4 | 0.37 
83 33 | 56.0 | 5.63 Middleburg .............. 98 61 | 79.0 | 8.22 Chesterfield .............. 92 24 | 56.1 1,17 
Lake Moraine ............ 66 23 | 45.6 | 5.26 101*| 56*) 79.0%) 6.85 20 | 56.8 | 0.92 0.2 
99 70.2) 3.15 Monticello 97 63 | 79.2) 4.04 102 41 | 69.8 | 0.47 
OS 68 | 78.6 | 14.86 Grangeville .............. 88 35 | 57.9 | 3.44 
Las Animas.............. 92 41 | 66.9 | 2.84 New Smyrna ............. 100 61 | 78.3) 5.45 Idaho City ...... 93 25 | 59.8) 1.11 
86 22 | 55.7 | 0.85 98 66 | 80.0 | 8.79 0.8 
Leadville (near) ......... 68 26 46.5) 1.35 GO: 100 64 | 79.6 | 5.50 cece 85 82 | 57.0; 0.32 
84 42 | 62.3 4.39 101 63 | 80.3 | 7.21 83 80 | 51.8)| 1.69 
Longs Peak .............. 70 26 | 47.7) 2.75 /..... || Orange Home............ 100 63 | 79.6 | 6.96 Meadows 90 23 | 55.5 | 1.01 
85 29 | 59.3 | 0.92 101 62 | 78.7 | 3.65 100 33 | 65.4 | 0.35 
1, 86 QO 99 63 | 79.4) 8.55 90 32 | 59.0) 2.74 
eeker... 28 | 56.1 | 2,23 99 61 | 80.2 | 5.08 90 27 | 56.0 | 2.67 
864) 354) 59.34) 0.85 95 61 | 79.4) 4.30 94 26 | 59.7)! 0.50 
78 29 | 51.6) 1.80 St. Augustine ............| 96 66 | 78.8 | 5.90 96 28 | 61.8 | 0.84 
83 29 | 56.0 | 1.30 101 62 | 79.0 | 10.55 34 | 60.8 | 1.50 
Parachute... ... seen 91 37 | 63.2! 0.90 Stephensville ............ 95 55 | 78.0! 1.98 30 | 65.2! 0.95 
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“mous 


6's 


vil 
ay 


Halliday . 


or... 

Minois. 

Morrison ..... 
Carmel... 

New Burnside ... 


Carlinville . 
Friendgrove 
Galva ..... 
Havana. 


Cambrid 
Flora... 
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Statioy 
Idaho—-C« 
Pollock....... 
tory. 
| 
Palestine 11. 37 
Paris...... 
Peoriaa... 
Peoria b......... 
Plambiil ......., 
Pontiac ........ . ° 
Robinson. ...... 
Rushville ....... 
St. Charles ...... 
Streator......... 
vb 
camore ....... | 
| 
Tiskilwa ........ 
Walnut ......... | | 
Winchester ..... 
mnebago...... 
Yorkville ....... 


June, 1904. 


MONTHLY WEATHER REVIEW. 


Stations. 


West Union .............. 


snow. 


Maximum, 
| Minimum. 
Total depth of 


~ 


Wilton Junction ... 

Woodburn ........ ..... 

once 


nsas, 


Coffeyville ............... 
Cunningham............. | 


Garden City ......... ... 


Independence 


McPherson 


Medicine Lodge.... ..... 
Moran. . 

Mounthope. . 
Newton 


Wame; 


Bowling Green 


22> 


AAA 


2 


323% 


NONE 


CON Cf 


Stations. 


Kansas—Cont'd. 


| 


Greensburg ..........-... 
Highbrid 
Hopkinsville . 


Middlesboro.............. 
Mount Sterling .......... 


| 


Sco 


Shelbyville .............. 


Williamsburg 
Williamstown 


Baton Rouge ............. 


Logansport............... 


Plain Dealing ........... 


| Port Eads...... 


waive 
cas 
St. Francisville .......... 
Southern University ..... 


_ Sugar Experiment Station. 


Belfast ..... 


Farmington.............. 
Gardiner 


Mil 


South Lagrange .......... 


Temperature. 
(Fahreuheit. ) 
Sigia 
a | 
| ° 
91 | 52| 72.2 
89) 49 | 70.8 
92) 50 | 72. 
90 | 54) 72. 
89 | | 74. 
97| | 73. 
72 
53 
93 | 54 73. 
89 | 54 | 72.2 
91 54 | 72.3 
| 50 | 72.2 
(57 | 74. 
4 52 | 72. 
90°) 71. 
90 | 54 | 73. 
91| 58 | 73. 
99 | | 74. 
97-60 | 76.8 
51 | 744 
52 | 73.2 
89 | 53 | 71.4 
91 | 52) 71.4 
50) 71.5 
82 74.3 
93 72.9 
91 | 53 | 72.6 
88 53 | 70.4 
98 | 63 | 81.4 
98 | 62) 80.4 
97 61 80.0 
9% 63 | 81.0 
94) 61) 79.¢ 
97>) 564) 78. 
90 65 | 81. 
98 62 | 79. 
98 62 | 81. 
94 60 | 78. 
99 60 | 80. 
98-61 SI. 
| 64) 80. 
| 79. 
63 | 80. 
62 | 81. 
64 | 80. 
60 | 80. 
61 | 80. 
65 | 80. 
63 | 80. 
65 | 78. 
65 | 81. 
66 80. 
96 61) 79. 
99| 57 79 
78.18 
9 | 60) 80.1 
99 | 58 | 78.5 
98 63 | 80.5 
91 67 | 80.2 
| 80.9 
97% 60 | 79.4 
97| 57 | 77.5 
90 68 | 80.6 
9 65) 81.2 
9% | 64 | 79.8 
97 | 79.4 
98 | 61 | 79.6 
9% | G61 | 79.6 
96 | 60 | 79.4 
65 | 81.0 
9 | 66 80.6 
9 | 62 77.3 
84| 59.4 
84| 36 | 59.2 
91 40 | 63.5 
89, 40) 61.4 
38 62.0 
89 41 | 62.6 
39 
43 
41 


62. 
63. 

62. 

41 | 59. 

47 | 60. 

9 40 | 63. 
89 | «61. 
87 37 | 60. 
8 | 33 | 59. 
9 42 | 62. 
86! 35! 61. 


Rain and melted 
snow. 
snow. 


Total depth of 


~ 


~ 


7 


= 


SEE 


= 
= 


| 
| 
| 


| 


Stations. 


Maine—Cont'd. 


Ch ge 


Chestertown 
Chewaville ...........0... 
Clearspring . 
Coleman 


Denton 
Eas' 


Greenspring re 
Hancock 


Hopkins Hospital. 
Mewnt St. Marys Coll 
Oakland ...... 
Pocomoke City 
Prince F 
Princess Anne ........... 


Bluehill 1 (summit) 
Chestnuthill ............. 
East Templeton 
Fall River........ 
Fitchburga*?!...... ..... 


Ludlow Center ........... 


Provincetown ............ 


|| Williamstown ....... .... 
|| Winchendon ............. 


Big Rapids........ 
Birmingham 


Total depth of 
snow. 


| Maximum. 
| Minimum. 


~ 


KAZ 


SREP 


= 

= 

a 


71. 
72. 
72. 
69. 
69. 
63. 
72. 
71, 
70. 
72. 
71. 
70. 
69. 
68. 
71, 
65, 
61. 
61. 
64. 
63. 
66. 
63. 
63. 
64. 
65. 
62. 


22S 
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observers—Continued. 
| Semperature. | Precipita- 
on, 
Tem 
(Fahrenheit.) tion. | | 3 
| 3 
| | | 
| — | | 
| s | 
| | | | 
= 464 
Towa—Cont'd. | | = || Thomaston ............... 274 
86) 1.79 | | 48 
Anthony | | | | a0 
| 50 | 69.6 | 85 
39 | | 88 | 36 
56 | | 41 | 
51 o4| 46 | 
5 = | 
Englewood ............... oat i] 
Farnsworth .............. 97 
Fort Leave | 
Fort Leavenworth | 88 53 88 oa | | 
| 98 47 a1 | 
SS 4 27 | | 98 | 
98 | 44 | 97 
88 ‘ | Cameron 
i = | Sudlersville.............. 97 
7 | 3 93 
| Donaldsonville........... Massachusetts. 
2 58 | Amberst 92 
2 71 Farmerville.............. | 
| 2 392 Grand Coteau ............ | 
Larned....... ...........) “4 3.70 | | 
Lebanon 53 7. 62 dune aa | 
48 | 6.31 | Lake Charles............. — 
S| Sine tis Lawrenee word | 
4 66.9) 5.11 | Lowe 9 | 37 | 61.2 
47 | | Adrian... 89) 44 | 66.6 
|| Arbela..................., 91 | 41] 66. | 
.....- 
..| 89 | 
Anchorage ...............) 95 Barage | 
Bardstown ......... 98 Lewiston. lect 88 | 
North Bridgton .......... | Berrien Springs ......... 
97 Oquossoc, | 
98 | | | | 3 
| 
Catlettsburg.............. 
Earlington ...............! 91 
| 38——_5 
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Temperature, Precipita- | | Temperature. | Precipita- Temperature. | Precipita- 
(Fahrenheit. ) ee | | | (Fahbrenheit.) tion. (Fahrenheit. ) tion. 
- | | 
.| is | 
Stations, Stations. | Stations. Lace 
| 3 a8 | | | 88 
| 
Michigan—Cont'd | | dns. | Ins. Minnesota—Cont’d. BAB F. Ins. | Ins. || Missowri—Cont’d. o | | © | gus | Ine 
Cassopolis 92) 45 67.6 0.90 | Grand Meadow........... | 66.7 | 5.80 87| 53 | 70.2) 5.33 
Chatham 58.3) Lake Winnibigoshish..... 83 42 | 61.1) 2.16 89 5O | 68.4) 2.25, 
Cheboygan 89 | 34 626) 84 60.4) 2.74 | 71. Be) 6.10 | 
89 «(66.4 1.01 || Long Prairie ............. 86 33 162.5 2.85 | 85 5470.1) 615 
89 45 66.7) 1.30 85 40 | 63.8 6.98 | 7.65 | 
83 | 32 1. 58 28/624 454 Brunswick ............... 87) 69.4) 7.04 
83 | 41 59.4) 1.62 Mapleplain 8 | 64.8 Caruthersville 90) 57/75.0) 4580) 
91 43 67.3) 1.30 8 30/606 6.12 8 69.0) «5.38 
84 4.13 51 | 68.2) 5.17) 
8) 40 628) 1.25) | Minneapolis 86% 42) 56.6 3.7 90 |......|......| 1219 | 
91 0.79 Montevideo 8 44/648 4.31 87| 52/704) 6.47) 
(59.6) 1.31 84 62.4 3.87 9 54) 73.4) 6.32 | 
89 | 42 65.8) 0.74 Mount Iron 85 | 60.0) 283) || Downing | 224 | 
8 G44 2.82 New London .....-...-... 8.09 
89 40 | 65.8 | 0.67 | New 89 65.4 408 | 6.19 | 
Frankfort 86) 40 61.0)....... 89 | 89) 70.0) 5.55. 
Gladwit.... 39 65.3) 4.20 Park Rapids. ............. 85 36 60.4 3.05 90 68) 71.1) 7.45 
Grand Haven ............ 88) 44 124 | Pine River.........-... 87 38/626 4.38 | 88 52/706) 6.70 
Grand Marais ............- 38 S65) 3.66 || Pipestone ...........-.... 80 43 | 62.2 5.37 | 87 56 70.6) 7.68) 
9 4 666) 1.49 | Pleasant Mounds......... 82 42:| 63.8 3.84 | 2.27 | 
Grayling 36 67) 1.13 | Pokegama Falls.......... 87 82 | 58.6 | 2.46 | Grant City 88 | 68.6 | 4.405 
Harbor Beach ............ 42/613) 1.26 Harrisonville ............ 88 53 | 71.2) 7.07 
Harriaon ...... a9 42 6.0 3.00 | Rolling Green............ a5 45 64.6 3%. 39 rrr 3.20 
Harrisville 9) 60.2) 5.68 42 | 64.6) 4.42) 6. 02 
89 8 43: | 63.03.89 | 87 47 | 69.2 | 10.27 | 
87 62.5) 1.50 | St. Peter....... ..| 8 41/652) 3.09 Huntsville 86 55 69.8) 5.65 
os v0 09 | Sandy Lake Dam......... 8 35) 60.6) 287) Ironton 9 47/704) 886 
Hillsdale 45 65.8) 2.32 4365.0 4.30 Jackson 93 63 | 73.2) 871 | 
Humboldt | 07.9/....... 87, 35/587) Jefferson City 685 70.1) 462 
s7| || Two Harbors............. 8384 | (4.36 | 514) 72.84) 6.27 | 
Iron Mountain 86) 34) 61.8) 270 87 | 67.2) 4.56 || Kidder...................| 88 | 53/60.2/ 7.42 | 
Iron River (60.6) 5.20 8 61.4 3.36 Koshkonong 88 71.6) 5.17 
Ironwood 83 | 38 62.2) 2.03 Willow River... .. 8 32/597 6.29 | 54/722) 984) 
Ishpeming . | 2.55 | Winnebago.............-. 89 66.2) 3.91 |} Lamonte | 6.40 
87 | 48 67.3) 1.66 || Worthington ........ .... 8 40/647) 6.42 87 | 54) 70.9) 5.38 | 
89 | 43 643) 1,73 8640 «63.8 8.40 86 53) 70.7) 5.18 
89") 45! 65.8!) 1.15 M Lockwood | 9.46 
88 | 82 67.6) 1.80 9 53/793) 261 | Louisiana................| 88 | 48/ 69.8) 4.14) 
46 65.9) 2.79 | Agricultural College. ..... 97 59 | 77.0) 1.77 | 87 53 70.4) 3.23) 
42 66.0) 212 52 76.6) 4.45 Marblehill 5. 87 | 
62.3) 1.05 98 57) 780! 375 | 86) 45) 3.93 
Mackinac Island ......... 38 270 | Bay St. Louis.............] 92) 63 4.23 | 90) 83/701) 574 
aS 65 | 81.2) 3.23 | 88 58 | 72.1 | 10.72 
Manlatee ... 92; 88 42.0)....... Booneville ...........-..- 59 | 76.8 2.77 | Monroe City .............| 8 53 | 69.9 | 7.42) 
Marine City. 37 64.0) 2.38 | Brookhaven .............. 99 58 79.8 6.70 | 88 47 | 68.8 | 8.36 | 
Menominee .............. 85 | 43 «61.6 «1.67 | Columbia 100 5378.3 3.90 Mountaingrove .......... 88 51 | 69.6 6.23 
a 0. 85 | Columbus 5377.0 3.03 Mount Vernon ........... | 9 50 71.4) 7.98 
8 | 34 610) 265 | Corinth ...... 90) 58/754) 287 Neosho ....... 3 71.4 | 10.42 
83) 210) | Crystal Springs. 589/792 3.83 13. 79 | 
o74) 484 66.04)....... Duck Hilt 97 53 77.5) 1.10 | New Haven | 71.7) 7.18 | 
84| 304 1.10 % 61/728 5.39 || New Palestine. ........... 87 70.6) 6.76 
42 | 63.9! 0.90 | Payette (near) 5. 26 | 86 7.52 | 
47 66.0) 2.43 | Greenvillea.............. 92 «63 | 78.0) 8.52 9 80/714) 6.85) 
31 62. 2 | 0. 68 | Greenvilled .............. 9%  59/79.0 8.82 | 89| 68/706)! 7.31 
34 6638.1 2.23 99 59 | 79.7 5.37 as | 86 5472.6) 8.10 
44 65.8 1.70 | Hazlehurst............... 98 79.1) 5.71 5. 39 | 
4 67.0) 0.35 Hernandy................ % 60 76.7 498 | Princeton ................ 9  652/71.2| 1.60 
40 61.2) 1.43) | Holly Springs ........... 9% 60/769 4.74 | Protem... | 983 | 54/726] 5.96 
$8 | 63.2)....... 98 56/791) 3.36 7. 86 | 
Reed Cit 3 65.0) 315 | 100 55/791) 2.80 | St. Charles ............... 71.6) 5.75 
Saginaw (W. 5.) 43 67.0) 1.96 98 487 5. 26 
St. Ignace 39° 59.7) 1.51 1000 | 417 8. 05 
8 | 44 64.0) 1.93 Leakesville...............] 55 79.8) 2.50 | 87) 45/688] 9.82 
South Haven 86) 41 61.3) 0.76) MeNeill 9 63/805) 4.67 | Sikeston........ 89) 55) 7381) 3.74 
Thomaston 4 30 0.2) «1.88 55785 3.81 | Steffenville ... ..| 87] 3651 
Thornville on 87| 43 65.4) 0.81 | 97| 84| 77.6) 7.17 Sublett.......... 87) 69.6) 6.10 
Traverse City... ....... 39 627) 050) Natchez 9 62 80.6 2.60 | 86) 70.8) 2.93 
9 | 39/658) 220) | Nitta Yuma.............. 80 | 79.5) 3.67 Unionville... | 50/69.1| 3.15 
88 46 65.5) 56 80.0) «0.95 Warrensburg.............| 88 55 71.7) 5.90 
Webberville ............. | 43 65.2) 3.10 6. 97 | | 84/704) 497 
West Branch ............. 388 65.36) 1.76 | Pearlington .............. 9 | 782) 3.53 | Warsaw..... | 47 69.4 | 9.74 
Wetmore 87 | 29° 58.74) 2.10) 54|77.2| 2.96 | Wheatland 7. 55 
Whitefish Point.......... 78 | 36/538 1.90 92, 53/758) 3.03 | Willowsprings ........... | 89) 47/700) 5.83 
89 42 65.6) 0.56 | Poplarville ............... 60 | 78.4) 5.29 | 89 53 70.5 | 7.89 
Minnesota. | 97 5679.5 5.65 51 | 71.8 9.62 
Albert Lea 3.02 | as: 93 75.7 4.80 | Montana. | 
35 61.0) 102 77.8" 2.23 | $8; 30/564) T. | T 
8 | 622) 3.88 100 «6179.67.10 88 | 32 | 57.3 | 0.89 
Beaulieu 62. 2" 2. 96 Swartwout ............... 97 58/792) 3.38 Bozeman 32 | 582 1.74 
87| 39/635) 2.37) 3. 62 85 | 34| 55.9) 1.00 
4162.3) 3.45) 95 5977.2 4.60 Canyon Ferry 90 35 | 60.1) 1.44 
Caledonia 8 | 50 6&2) 336) 98 56 79.34 3.63 Cascade... ... of | 37 | 61.6 | 1.54 
Collegeville 45 63.4 | 249 | Walnutgrove 954 76.87 2.08 Chester % 60.9) 0.09 
Crookston . RS 42 68.5) 3.92) | Watervalley 96 5877.5 6.37 Chinook 96 38 | 63.0 | 2.26 
|| Waynesboro 9 53 78.5) 5.58 Columbia Falls 95 | 28 | 54.8) 1.50 
Detroit Ctiy.............. 87; 31 66.3) | Woodville ............... 9 62 81.0 3.19 Crow Agency............. 91) 38 | 63.3) 2.05 
82) 626) 208) cow 98 79.2) 3.35 Culbertson ............... 94 | 61.2) 1.81 
M4 4 64.0) 93 | 37 | 62.4) 1.15 
Fergus Falls.............. 42 63. 6 | 6. 61 Appleton City............ 9 7.12 Deerlodge ................ | 30 54.3 |....... 
44° 636! 5.19 ..| 89. 66! 71.2!) 1218 8! 27/562! 1.91 


| 
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| aa ; TABLE II.—Climatological record of voluntary and other cooperating observera—Continued. 
Temperature. Precipita- ‘Temperature. | Precipita- | Ten 
e Temperature. Precipita- 
(F shrenheit. ) tion. | (Fahrenheit. ) tion. | (Fahrenheit. ) tion. 
| 
| 
Stations. a. | a. 12 
| 43 | 33 42 | 33 
98 | 36 | 62.7) 1.59 Bethlehem ...............| 85 | 40 | 62.2 
60.2) 2.55 McCool Junction 4.68 $3 | 65.9 | 2.79 
and 79| 20 | 47.9 | 1.17 2.0 || Medicom 4366.3) 5.24 | 195 
Greatfalls .........- ..... 41/620) 1.06 89 | 38 | 64.8) 3.49 oo | aos 
Hamilton 87| 30 | 57.8| 067) TT. Marquette ............... | 92 | 36 | 61.7 | 
| 26/53.4/ 1.06) on | 42°) 67.0) 5.22 95| 37 | | 2.99 
Qvando 92] 26 1.06 | | | 522 Nashua 95 | 37| 649) 2.39 
Philipsburg ...........--. 88 | 27/543| 0.98| T. | Oakdale.. 5.90. North 
| 95!) 40/623! 219 | 5. 33 | 87| 
84} 251642) 1.12| 40 | | 3. 54 toned bers 
Ridgelawa 105 | 62.5) 3.04 Asbury Park... 
St. Pauls 37 | 606 | 5. 60 Barnegat... S18 
| s7| 687.2! 1.67 .00| ‘|| Bayonne......... 9.0 2. 
0. 93 Pawnee Cit 46 | 68.4 5.03 Be me Poi eae | 278 
0. 60 Plattsmouth a 3.05 | 70.0 | 
1. 75 Plattsmouth 3. 05 | BI 
Utica... Purdum 3 | 4. 22 | 72.6 
1.22 2 | 67 21 ‘ape May C. H...........| 96 | 44| 69.1. 
| 2. 89 || Englewood ............... 67.2 | 319 
Ashton ..... 3.63 Stanton 42 | 66.4) 5.31 Indian Mills. ... 70.0 2.63 
3.65 | | 70.2 | 378 
Superior 90 47 | 69.0 | 6.4 Moorestown .............. 69.0 3.07 
Bradshaw ................ 7.17 Turlington a8 | 48 | 67.8 | Phillips | 
Bridgeport ............... 89 2.40 University Farm......... 9 | 47/686) 3.69 | | 
Broken Bow.............. g2| 39|65.6| 3.73 3.28 | Plossantvilis 2 88 
5. 08 Weeping Water | 274) Sandy Hook .............| 95| 49/680] 2.94 
90 45 | 66.9. 98 42 | 68.6 | 2.49 
= | 88 | 39 65.8 | 4.81 | TrentoD. .. 94 70.3 | 4,04 
66.3 | 3.27 4. 39 | Woodbine 93 67.8 | 2.95 
4.20 Austin 87| 36 | 61.8 0.06 | 104| 50 | 78.2) 0.13 
87 69.6¢| T. Bellranch .. 
| 9) 47 | 67.5) 5.09 Carson Cit 9 | 32|622/ T 0.18 
91 34 64.7 0.00 73 35 | 55.0 | 1.68 
2.12 Fly 90 | 80) 60.4) 0.15 9% | 40 | 62.8) 1.83 
Hed | 36 | 60.5 | 8.68 Lovelocks*!,........ .... 98 | 39/680) 0.00 ped 
aia = 65. 9 Maxwell (near)... ...... 84 37 | 61.1 | 1.88 
| 4 = 0.00 Mesilla Park ............. 100 48 | 77.1 | 0.70 
o7| 40 | 7.58 | Petia | | 85 | 408 
86 | 39 63.0) 2.09 Reno State University..:. 92 40/640, T. 1.80 
Kirkwood ............... 43 | 66.2) 4.23 Sodaville 45 | 738 | 0.00 | 
46/688) 267 | Wabuska. | 65.2 | 0.00 | || Sam Rafael ............... 89| 37/646) 0.26 
Lodgepole................ 87! 40! 63.8)! 2.00 85! 32/588) 0.27) Ta0s .......... 8316261 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
~ 
z |: z 
Stations. |S. Stations. |S. Stations. a. 
E ag | | 78 | 
a | | le | a/R 
New Mexico—Cont'd. bd Ins. | Ins. New York—Cont'd. Ins. | Ins. North Dakota—Cont’d. | | Ins. Ins. 
Winsors 78%) 25>) 52.9%) 1.72 2, 38 90 37 62.0) 5.40 
Setauket 65.2 | 2.40 | 96 36°, 5.12 
5. 08 ces 66.1 | 2.95 88-33 | 62.4) 3.83 
6.9) 194) cece cee 3. 85 40° 65.4°) 5.938 
Southampton............. 40 63.9) 3.87 | 42/686) 7.41 
65.8) 3.16) South Butler ............. 42 65.2) 464 | | 89) 87/615) 4.60 
66.0 4.38 South Canisteo ........... 40 64.6) 2.0% | 92) 60.0) 7.23 
63.8) 1.70) South Kortright 35 | 65.0) 1.73 | 9 62.0 8.55 
63.4) 4.06 | South Schroon............ 36 | 61.9 | 3.24 | Hannaford...............| 90% 37!) 61.65 6.10 
68.4) 5.99. 42 | 66.0) 5.81 | Jamestown .............. | 96 35) 63.4). 7.09 
4.31 | Straits Corners...........| 89 39 63.3 | 2.56 40 61.4) 7.44 
3, 29 Ticonderoga ....... .....| 89 41 | 66.1 | 1.86 
46 | 67.0 3.69 83 4 (64.1 1.16 59.0 5.99 
RA 42 | 65.8) 1.68 Wappinger Falls ......... 42 | 68.1 | 7.07 35 | 60.7 6.97 
MS 46 | 66.0) 3.41 1. 64 35 62.1) 5.47 
Ballston Lake ...........- 89| 43 | 65.5) 6.18 Watertown ............... 86 | 44 | 66.4| 3.53 | MeKinney | 34) 59.8) 3.35 
42 | 67.4) 2.19 92 40 | 67.4 | 3.33 36 | 61.4 6.76 
BORD. 39 66.0 443 85 46 | 64.2) 3.39 41%; 62. 4%)....... 
Blue Mountain Lake ........... 2. 60 35 | 62.8) 5.24 62.8) 2.01 
Bolivar... .. 88 36 64.4) 1.59 91 39 | 64.8 | 3.38 38°) 62.6¢ 7.30 
Bouckville 88 43 64.6) 2.35 | 46 66.0 1.05 37 62.4 8.23 
Boyds Corners. 2. 40 Windham ................ 90 38 | 64.2 | 4.03 | Minnewaukon 30) 61.1) 5.77 
Brockport ... 92 45 | 67.3 | 2.43 0. 93 38 | 64.5) 4.75 
Caldwell 93 | 41 | 67.4) 5.55 orth Carolina. 38 | 61.2| 5.80 
Canajoharie ...........-.. 88 | 41 65.0) 3.88 45 | 68.6) 4.51 34 60.6 4.64 
Cape Vincent...... 43 62.6) 2.90 45 | 70.6 | 8.70 New England 36 | 59.2) 4.20 
Carmel 91 45 | 66.8) 244 Bryson City 1,76 | Oakdale ...... 42 | 60.8 4.90 
Carvers Falls 86 40 | 63.6 | 4.07 Currituck ...... 1. 59 | Park River .. 
9 | 42/649) 3.54 Eagletown ......... 49 | 73.7) 3.41 | Pembina..... 38 61.8) 815 
Cooperstown 87 43 | 64.2) 400 Edenton ....... 50 | 75.2) 3.14 60.4 3.16 
Cortland 88 43 | 66.7 | 2.57 Fayetteville. ............- 96 75.3) 4.66 36 | 62.3) 7.59 
Cutchogue 92 5O | 67.4) 431 91 41 | 68.6) 3.09 38 | 59.0) 6.20 
405 Goldsboro................| 97] 58 | 76.3] 5.00 37 | 60.7) 8.15 
Dekalb Junction ......... 85 42, 64.6) 3.02 8. 60 36 | 60.7 | 6.56 
De Ruyter. 38 | 63.4) 3.00 Greensboro .............- 95 49 | 73.2) 829 40 61.4 5.64 
6. 54 Henderson ............... 48/739) 3.17 Wahpetone. | 87) 38 | 620) 7.88 
86 45) 65.8) 3.46 Hendersonville .......... 88 43 | 67.9 4.25 a | 37 | 63.2, 8.05 
cece 93 45 68.9) 4.56 96 75.1) 4.84 Willow 90 35 | 59.7) 3.89 
34 | 62.1 | 2.80 M4 40 | 63.0) 3.95 96 36 | 60.3 (7.07 
Fayetteville 92| 46| 67.6| 222 Horse Cove..............- 8 | 50| 67.9) 478 Ohio. 
42/67.9| 391 Hot Springs.............. 87| 83] 71.6|....... | 90 | 46/ 66.9) 2.68 
Franklinville ............ 86 87 | 64.0) 2.47 Jefferson 85 43 | 67.1 | 6.97 | Amesville................| 98| 48/| 71.0] 2.83 
Gabriels. 90 29 | 59.6) 3.02 99 61 | 77.6) 1.29 Genes 2.33 
cod, 5456. 91 58 | 74.2) 2.58 46 | 67.5 | 5.22 
Glens Falls 91 40 | 66.4) 4.62 93 45 71.8) 3.74 Bellefontaine............. 48 66.8 4/11 
Gloversville 90 4264.8) 5.36 98 47 | 73.3 4.76 | Benton Ridge ............ 47 | 682) 1.81 
Green wic 89") 424) 66.0") 2.75 Lincolnton 97 | 75.3) 3.22 | Bladensburg ............. 46 68.0 ....... 
Griffin Corne 86 61.7) 3.05 a 4.47 Bowling Green 45 | 67.0 1.33 
Harkness ... 87| 41/640) 1.55 | Littleton . 95*| 73. 2.80 | Bucyrus.......... .| | 66.6) 3.10 
Haskinville . esse 287 | Louisburg 51 75.8 | 2.86 | 50 | 69.2) 5.65 
flemlock 85 47 | 66.7 | 3.85 | Lumberton 98 50 | 76.9 | 5.57 | Cambridge ............... 46) 68.5) 3.23 
40 | 67.0) 3.00. 48 | 72.3| 3.71 | Camp Dennison .......... | 50| 71.6) 279 
Indian Lake............. 83} 30/603) 297 49 | 75.8 | 7.82 | Canal Dover.............. 88) 44/683) 3.45 
89 44 | 65.6 1.77 97 4473.6) 434 | 86 7 | 67.4) 259 
Jamestown 87 40 | 65.8) 2.92 Morganton ............... 46 | 72.2) 4.39 Cardington ........ ..... | 89 46 | 66.8) 3.09 
Jeffersonville............. 91 39 | 65.4) 2.99 Mountairy ......... ..... 96 46) 71.8) 6.45 Circleville. |} 9 51 | 70.2) 2.35 
Keene Valley ............ 91 36 | 63.2) 1.49 ce passe 6. 59 | 9 51 | 70.8) 3.92 
Lake George. ............. 41 66.4) 5.73 100| 48 | 76.6) 3.24 | 91) 82) 70.4) 2.49 
os 2. 75 | 93 63 | 76.5 | 3.22 | Cleveland a. 88 49 | 66.8) 1.43) 
Le Roy....... 87 | 66.3) 254 Pantego 2.09 Cleveland b............... | 89) 48) 67.0) 1.47 
86, 4263.6) 3.16 89 46 65.9 | 3.06 | 87 50 68.0) 2.15 
Littlefalls, City Res....... 86 | 41 / 413 9 | 44/ 75.2] 4.05 | 70.5 3.25 
44| 65.9) 1.64 Pinehurst 98| 50/755) 3.89 2. 04 
87 39 | 63.3) 3.40 Pittsboro 964) 494) 73.44) 6.55 | 9 5O | 70.2 2.47 
2. 28 Reidsville o4 48 | 72.6) 5.97 45 | 67.0) 1.51 
49 69.0) 3.25 Rockingham 100 53 | 77.4 | 8.77 | 49 67.6) 5.02 
46 | 67.4) 3.63 Salem 94) 50| 73.0) 6.15 49) 69.4 4.53 
43 | 64.0 | 5.03 Salisbury .. 97 75.6 | 5.90 66.8 | 1.28 | 
40 | 64.0) 3.69 Saxon.... 95 46 70.2) 4.89 48 69.1 8. 60 
44 | 64.1) 2.60 Selma 100| 50/| 77.4) 4.35 50 | 72.8) 3.13 | 
Settle 97 48 | 72.4) 6.17 89 49 | 67.8 | 3.48 | 
New Lisbon.............. 36) 624) 460 Sloan 93| 51/750) 282 Garrettsville 88 89) 247 | 
North Hammond........., 86 44 | 64.0) 3.39 Soapstone Mount........ 95 45 | 72.0) 6.41 49 | 68.6 | 3.78 
North Lake .............. GE Southern Pinesa......... 102 48 77.2) 3.83 | 88 50 | 68.9) 3.38) 
Number Four............ 38 61.8) 401 Southern Pinesd......... 101 48 | 77.2| 3.83 st 93 5172.6) 2.31) 
s 89 45 | 67.9 | 3.29 Southport 92 55 | 76.6 | 3.08 | 88 54) 70.7) 3.56 
Old Chatham ............ 90 £65 96 45 | 72.4) 5.74 87 39 | 65.6) 4.59 
41 | 67.1 | 2.71 100 47 77.6) 2.13 91 48 | 68.6 | 4.88 
Oswegatchie®............ 85| 683)....... Washington.............| 97 | 75.4] 376 | Hanging Rock............ 93| 50|71.6| 2.97 
8 | 48/ 66.8) 3.47 Waynesville*............ 66.2)....... | Hedges........ .....-....| 89| 1.64 
acco 89 42 | 65.2) 1.22 ans 97 49 75.8) 5.55 90 64.6) 1.71 
44 | 67.0) 3.70 ses co 5. 63 87 47 | 67.0 | 2.62 
4. 06 95 53 | 75.5) 4.04 |; 41 | 67.0} 1.69} 
91 39 | 65.4) 2.01 Jacksonboro............ | 89 51 69.8 | 2.72) 
Plattsburg Barracks ..... 93 41 | 64.5) 2.22 88°; 63.8°| 6.30 | 9 45 67.6) 4. 37 
95| 43) 67.8/ 201 9 | 36 60.6) 4.72 | 94) 50 | 68.8) 2.06) 
85| 43) 647) 3.24 87 | 34/59.8)| 5.40 | 89) 44/682) 274) 
98 41 | 67.0) 454 92 40" 60.24 3.30 McConnelsville .......... | | 49) 68.8 
sce 5.04 87 38 62.0) 5.51 Manara ......... 69. 2°) 2.93 | 
88 38 | 65.2) 3.61 90 34 59.9 9.84 Mansfield ... | 
85 4465.2) 2.36 Churchs Ferry ........... 90 38 60.3 | 7.17 | Marietta .. $7 | 52 71.0 | 3.35 
89 | 45) 66.5) 1.30) Coalharbor............... 93 | 44/63.6| 6.37 47: | 4.42 
90 44 65.3) 3.20 Cooperstown ............. 37° 59.2% 4.07 41 67.0) 2.14 
3. 85 Devils Lake ..............| 92 37 | 61.2) 5.64 Milfordtonm ...............| 89 45 | 67.0) 3.96 
86 3 61.6) 3.10 90 35 | 60.3) 6.10 89 42 | 68.2) 482 
89 37 | 64.9) 2.69 Donnybrook ............. 96 4. 26 89 | 66.0 3.46 
93 44 67.0! 2.60 co 88 36) 59.2) 4.40 Montpelier ............... 87 46 | 66.5) 3.30 


June, 1904. 


| 
Stations. 


Ohio— Cont'd. 
Napoleon 
New Alexandria 
New Berlin 
New Bremen 
New Richmond 
New Waterford .......... 
North Lewisburg......... 
North Royalton .......... 
Norwalk 
Oberlin 


Orangeville 


Pomeroy 
Portsmouth a 
Portsmouth 
Rocky ridge 
Shenandoah 


Waverly 
Waynesville 
Wellington............... 
Wilson 


Guthrie 

Harrington 
Hennessey 
Hobart 


Sac and Fox 
Shawnee . 


Temperature. 
(Fahrenheit.) | 
| 
Bilal g 
a 
° 
89 47 | 65.7 
86 48 | 67.8 
8y 45 | 68.3 
87 | 44 | 67.6 
96 47 | 67.0) 
8Y 53 | 71.4 | 
41 67.8 
88 68.4 
87 46 65.9 
46 | 67.4 
41 | 66.6 
51 | 68.1 | 
40 | 67.2 | 
46 | 68.3 
50 | 68.6 | 
70.8) 
50) 68.1 
52 | 71.0 
| 722 
| | 69.7 | 
45 7.4 
47 | 68.1 
47 | 65.8 
50 | 69.6 
| 70.4 
92 51 | 71.6 
8&9 48 | 67.8 
RY 49 | 67.6 
88 | «68.2 
91 | 67.4 
91 43 | 68.6 
90 66.4 
91 50 71.4 
90 51 | 68.8 
90 46 | 67.8 
93 | 50 71.2}. 
88 44 «67.0 
97 55 | 73.8 
95 41 | 72.5 
53 | 73.0 |. 
58 | 76.0 
47°) 76. 
4 55 | 73.5 
78.8 
9F 55 74.00 
92| 55 | 74.2 | 
100 59 | 76.9 | 
98 | 58 | 78.4] 
93| 73.1| 
92; 74.1) 
92) 52) 71.8 | 
95 | 5&5 | 74.8 
97 5 76.6 
95 | 50 | 73.4) 
96 53 | 73.8 | 
95 | 44 | 70.9) 
97 57 75.4 
92 57 | 75.2 
97 60 | 78.4 
100 59 | 78.4 
56 | 74.0 
93 56 | 75.0 
93 55 | 73.6 | 
96 55 | 76.6 


pita- 
tion. 
| 
| 
ae 
38/33 
as | 
a 
|3 
Ins. 


| 
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Temperature, 
(Fahrenheit. ) 
Stations. 

a 

94 60. 6 
M4 34 | 57.4 
"=e 93 87 | 59.2 
98 87 | 63.8 
&3 40 | 58.8 
95 30) 58.4 
Government Camp .. 89 29 50. 2 
103 33 | 63.4 
93 | 33 | 60.2 
Hood River (near) ....... 102 37 | 63.8 
98 31 | 66.8 
Jacksonville. .. .. 96 39 | 65.2 
Josephs 87 28 | 56.0 
102 36 | 62.9 
Klamath Falls ........... 93 | 26 | 59.0 
Lagrande .. 93 29 | 60.0 
Lakeview ... 96 30 | 60.4 
Lonerock 93 30 | 57.8 
McKenzie Bridge ........ 98 29 | 59.3 
McMinnville ............. o4 35) 61.4 
92 38 | 61.4 
Mount Angel............. 95 43 | 63.6 
66 39 | 52.8 
94 37 | 62.4 
102 30 | 64.1 

92 25 | 58.5 

95 27 | 57.7 
104 22 | 64.5 
90 43 | 62.3 
21 | 56.6 
93 28 | 57.8 
97 37 | 62.2 
Umatilla 105 41 | 69.5 
95 23 | 60.5 
Wallowa 92 27 | 57.2 
93 29 | 59.0 
Warm Spring 101 33 | 62.8 
Weston.. 92 29 | 61.0 
98 30 62.3 

Pennsylvania, 

enna 88 45 | 68.3 
91 40 | 66.8 
Beaver Dams. 
43 | 67.6 
dees 90 48 | 68.8 
87 40) 64.3 
Coatesville ............... 96 43 | 69.3 
Coudersport.............. 86 37 | 64.2 
Davis Island Dam 
Derry 
Doylestown eee 
88 47 | 65.2 
East Bloomsburg 
East Mauch Chunk ...... M4 40 | 68.8 
SS 95 41 | 69.6 
Eliwood Junction 

93 43 68.6 

89 43 66.0 
Forks of Neshaminy .....|.....-] 
vas 89 43° «66.8 
954] 494) 71, 84 
91 45 | 69.2 
91 36 (66.8 
90 41 68.2 
95 43 71.4 
Huntingdon b............ 91 42 67.6 

94 4 «(70.5 
| Johnstown 95 46 | 70.2 
| Kennett Square .......... 92 45 | 68.2 
| Lawrenceville 91 40 | 66.5 
oc 92 43 | 69.0 
Lockhavena ............. 95 45 70.2 


snow. 


1.72 


nw 


3. 04 


| Total depth of 
snow. 


~ 


0.5 


Stations. 


Parker 
Philadelphia 
Pocono Lake 
Point Pleasant 
Pottsville 
Quakertown.............- 
062000 


St. Marys 
Saltsbu rg 
Seisholtzville 
Selinsgrove . 
Shawmont 

Skidmore ... 
Smethport 
Smiths Corners..... ..... 


Spri — nt 

State 
Swarthmore. 
Towanda 
Troutrun 
Uniontown 


Westchester 
West Newton ............ 
Wilkesbarre 
Rhode 


Kingston..... 
Pawtucket ... 
Providencea .. 
Providence 
Aiken. 
Allendale 
Anderson 
Barksdale ........ 


Bennettsville.... 
— 
Bowm 
Falls... 
Camden 


Ga 
Gillisonville 
Greenville 
Green wood 
Heath Springs............ 
Kingstree a 
Kingstree 
Libert 
Little Mountain. 
Newberry 

St. Georges 
St. Matthews 
St. Stephens 
Saluda . 
Santuck 

Smiths 
Society Hill 

Spartanburg 
Statesbu 
Summerville . 


Yemassee 


= 

a 

8 46 
9 43 

85 34 
94 44 
87 34 
86 40 
86 32 
89 43 
94 45 
90 42 
88 42 
91 42 
93 46 
89 45 
85 45 
92 40 
93 42 
96 47 
94 42 
101 54 
98 59 
98 55 
98 
95 52 
96 59 
98 70 
102 55 
98 55 


98 51 | 76.9 
100 54 | 76.9 
95 56 | 76.7 
92 51 | 72.0 
96 55 | 77.4 
98 48 | 75.6 
93 55 | 75.6 
98 55 | 76.5 
98 | 77.4 
100 51 | 76.8 
99 51 | 78.2 
92 56 | 77.2 
92 58 | 76.9 
98 48 | 77.3 
99 48 | 75.8 
100 49 | 77.1 
94 55 | 76.9 
97 Sl | 75.3 
95 54 | 77.2 
93 55 | 75.8 
101 52 | 79.0 
96 55 | 77.6 
96 55 | 76.8 
95 51 | 73.9 
95 56 | 77.2 
97 55 | 77.4 
98 52 | 76.2 
97 57 | 77.2 


Temperature. 
(Fahrenheit. ) 


Mean. 


22, 


e283: 


BF 
SA 


Precipita- 
tion 
ee 
a 
©o 
a6 
a 
a |: 
Ins. | Ins. 


SERS 


291 
tion. | 
| in| | 
/ 
g | | | | 
Ins. | Pennsylvania—Cont’d. 
0. 20 
1, 08 Mifflintown .............. 68. 8 
0. 54 66. 2 
0. 02 64.4 
New Germantown ........ | 67.1 
| | | 
Ohio State University .... | | | 62.2 
..............| 
Philo | om 70. 2 
} | | 
Platts | Saegerstown...... 65.8 
| | ‘| 72 
ined | | 66.6 
64.0 
Somerset 64.6 
South Eaton.............. 66.8 
| 
0. 88 
| | 
| 
Zanesville 4.3 Bristol ....... | 
A va 5.55 T | 
‘ i 
Beaver 6. 47 
| 
Clou 
nik 
Fort | Batesbury 
} Beaufort 
| | | cl 
1. 62 Clemson College..........| 96 
Kingfisher .............. 5. 93 53 
| 3. 34 Darlington ...............| 97 50 | 77.2 
4.70 52 | 77.4 
Due West 98 57 | 77.0 
6. 29 
91 57 | 74.4 | 5.11 
92 57 | 74.5 | 5. 61 
| 55 | 75.4 | 4.43 
| 100 61 | 78.2 4.41 | } 
55 | 74.9 2.14 
Weatherford .............| 98 55 | 73.0 5. 43 | 
52 | 74.4 6. 00 | 
Woodward ...........-...| 98 | 54| 74.2 5.95 
Oregon. 4.15 
35 | 59.3) 1.11 4. 68 | | 
Arlington ................| 98 | 41 | 66.0) 0.22 5.44 
96] 36 | 0.30 4. 49 | | 
SE 72 43 | 56.7) 2.19 6. 67 
Aurora (near)............| 98 | 38 | 61.0) 0.33 5. 40 |. 
Bay City 77 36 | 54.3) 2.71 6.42 
4.13 
Blackbutte...............| 89 | 33 | 0.10 4. 36 | 
4471.9 0.17 3. 49 | 
1. 90 3. 39 
28 | 59.4 | 0.71 3. 37 
Butter Crock 0. 54 3.14 
Cascade Locks............| 102 38 | 63.6 | 2.08 | 
Corvall | 91] 39/61.8/| 0.32 3. 50 
Coyote 103} 40%) 67.0). ..... 1.94 Walterboro. ............. 
Dayvill 95 0. 46 | 2.73 Winnsboro | 
37 | 58.8) 1.32 3.79 | 
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Temperature. Precipita- Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit. ) tion. | | (Fahrenheit. ) tion. i (Fahrenheit. ) tion, 
| | | | | 
| | | ? | z 
a | | a 
Stations. | s Stations. | | | sli Stations. = 
s Se isos | s = Ss ss 
—Cont’d Ins. Ins. nt’d, Ins. | Ins. nt’d, Ins. | Ins. 
76.6° 5.87 | Maryville ................ 97 53 | 75.4 | 3.85 | 96 59>) 78.24) 7.39 | 
South Milam 36) 76.0) 2.62 97| 62/796) 4.55 
41 | 64.4 5. 09 90 5371.4! 3.55 96 62 | 79.6 | 3.72 | 
46/666) 4.31 | 92) 744) 3.82 Menardville. .. .--| 99) 48/758) 418 
Alexandria .............. 92} 41/656) 499 56) 744) 260) 88) 80) 70.8) 3.95 
98 | 38/620) 1.381 || Rogersville............... |} 51/725] 412) | Nacogdoches ............. | 60/783) 
Bowdle. 40/642) 3.04 | 89) 46) 70.5) 4.59 | New Braunfels ........... 
Brookings 87 36 | 62.4) 4.30 | Savannah . 96 57 | 76.9) 4.55 4.90 
Canton 89 65.6 5.71 71.4] 1.46) | Panter... 2. 30 
.. 96 40 66.2 3.09 42¢| 66.2°| 3.72 | 100 58 | 78.8 | 8.05 | 
Comber ville | 3.00 50) 73.0) 5.96 104 65 | 82.8 | 2.25) 
Chamberlain ............- 95 34) 66.0) 214 Springville 93 52 74.0 | 2. 67 | 94 65 | 79.3) 4.27 
95 41 | 66.6 3.75 | | 401 || Port Lavaca.............- | 9 69 80.4 5.40) 
40/649) 4.29) | Tellico Plains............ | % 50/740) 3.49 | Rhineland ............... 100) | 78.2) 5.25 | 
91 43 66.0 «6.48 | Waynesboro ............. 93 5274.4 | 4.27 | 88 70 78.6 2.10 
Farmingdale 5.66 87 58 | 73.6 | 3.87 | 97) 81.3¢) 3.82 | 
00 90 40 | 63.1) 1.30 95 | 58) 75.8] 2.24) 60 80.0, 0.96 
Flandreau 83 40) 62.9) 4.33 | San Marcos 95 61 | 79.6 | 4.55 | 
Forestburg ......... ««..- 91 41 | 65.2) 2.39 102 61 | 79.0) 5.87 | San Saba 100 59 | 78.2) 3.13) 
Fort Meade .............. 88 38 | 61.2) 5.76 91, 68 80.6) 5.02 | Santa Gertrudes Ranch ..|...... 
Gannvalley .............- 95 40 | 66.0 1.70 6.90 92 | 79. 2 7. 78 | 
Grand River School ......| 40 64.4) 5.89 |] Somora 56 | 77.9) 3.07 | 
Greenwood .............. 92 44 | 67.1) 6.37 61 81.8) 3.01 95 63 | 79.2) 5.01 | 
Highmore................ 32 | 65.0) 2.25 600 96 66") 82.2 | 3.37 | | Sulphur Springs. ......... 62 77.8 | 7.70} 
2. | 100 | 62) 79.0) 2.12) | 94] 62/77.6) 321 
Hotch City ..... 39 | 65.8) 3.06 98 66 | 82.8) 4.82 | | 96 62 | 79.2 | 3.30 
Howard . 8 | 43) 646) 4.28 |) 62 80.6) 6.93) | 108) 82.4*) 5.30 
93 38 | 64.8 1.82 58 | 78.8) 4.06 | | Trinity | 98 63 | 81.3 | 3.62 
92, 60/756) 3.53 | | Tulia 48/| 71.8] 3.42 
36 | 60.6 3. 62 93 59 (76.6 1.84 | | Tyler o8 62°) 80.0 5. 67 
62 | 78.6 | 11.49 | Vernon 59 | 78.8) 7.43 | 
as | 40/61.8| 452 | | 4.21 | Victoria 96 | 65 80.2) 5.32 | 
91 43 65.7) 3.47 | 101 61 | 77.2) 417 Waco 99 65 | 82.4 4.19 | 
92 40 | 64.1) 3.37 | | 66 | 80.2) 0.83) Waxahachie.............. | 9 60 | 78.9} 5.87 
90 40 | 66.4) 4.36 | 69 | 81.6) 6.98 Weatherford .............| 100 61 | 79.4) 6.62 
90 38 62.6) 4.58 Brownwood .............. 103 61 | 80.4 2.500 | 97 64 80.2) 5.01 | 
ces 92 41/65.9) 5.38 daunted 96 59 | 77.7 4.00 Wichita Falls ............ 3. 35 
Oelrichs | 37 | 62.2| 292 || Childress 78.08) 3.29 | U 
91 39 | 64.4) 3.57 Clnytemville. | 108 56) 78.6) 5.59 44 71.4 A 
88) 34/638) |) Coleman .................| 97%) 62*| 77.3°| 3.60 Blackrock. ............... 88 36 | 624) 0.04 
Rosebud... ............... 38 66.1) 4.26 105 57 | 81.2) 5.01 31 | 64.2) 1.52) 
9 | 39/636) 475 | Columbus................ 2.55 || Castle Rock .............. 0.67 
Sisseton Agency.......... MM 39) 61.1) 5.57 Comanohe. 100 58 | 76.8) 1.91 | 100 47 | 73.4) T. 
Stephan 98 40 66.4) 1.72 Corsicana | 98 60 | 81.4) 3.65 80 28 | 52.8) 2.3 
91 38° (66.2) 5.18 | 96 66 81.6) 5.28 34 62.8) 0.60) 
Vermillion. .............. 93 37 65.8 | 4.09 |) Dallas... | 97 61 | 78.2) 5.73 75 85 | 56.2| 1.30 | 
040%. 86 | 36 62.0) 460 | 97| 65/813) 427 91} 65.2) 0.21 | 
Wentworth............... 87 30 61.8) 3.89 95 65 | 79.2) 3.63 | Experiment Farm........ 102 
2.17 | 60) 78.8) 2.15 || Farmington ............. 92 33 62.0) 0.50) 
o4 6478.2) 4.64 | Fillmore .................| 99 33 66.8) 0.25 | 
93 73.0 4.20 61 | 78.6 5. 59 || Fort Duchesne ........... 92 3763.2 0.70 | 
93 58 76.1) 5.71 Pest 95 68 | 83.0 1.15 93 40 66.7) 
91 | 73.8) 2.81 | 101 64 81.8) 2.35 30. 68.5 O41 
62 | 74.5 | 2.97 92 51 | 72.4) 371) 95 40 62.8) 0.47 
ceceelocenes RR A | Fort MeIntosh ........... 106 65 | 84.6 1.90 | Government Creek ....... 89 33 | 62.5) 0.12 
92 | 56/749) 3.58 | Fort 107 85.6) 2.06 | Green River.............. 99 | 44 72.5) 0.07 
91 51 | 72.2) 468 FortStockton............. 100° 53°) 75.8) 2.79 83 38° (60.4) 0.65 
Brownsville.............. 93 57 | 76.4) 4.21 | Fredericksburg ......... 101 59 | 79.3) 2.44 SS 30 | 58.0) 0.75 
Byrdstown .............. sy 52 | 72.2 | 3. 88 | Gainesville............... | 97 59 | 76.6 | 6.39 | Henefer .. 89 29 | 58.2) 0.38 
Carth TTT TT TTT 95 75.2 5. 51 cones 3.10 101 | 76.8 | 0.08 
3. 87 Greenville. .............-. | 99) 656 92| 36 64.0) T. 
92 56 74.8 3.42 || Hale Center........... .. | 55 74.2] 4.73 90 366 «61.6 0.50 
1.46 | Hallettsville... | 65 | 81.2) 4.50 88 | 61.0) 0.44 
96 53 75.0 3. 86 99 61 77.8) 6.63) 33 60.2) 0.40 
Dyersburg 58 | 75.9) 2.73 3.41 | || Marysvale................ |; 88 33 | 59.8 | 0.83 
Elizabethton ............. 92 59 | 74.8) 3.68 61 | 79.2) 2.99) || Meadowville ............. | 88 29 | 54.4) 0.45 
Florence 89 | 58 73.8) 3.03 9 60 | 80.6) 3.20) | 9 42) 70.9) 0.26 
91 57 | 74.0) 3.78 | 98) 63/ 81.9] 3.91 || Monticello ............... 97| 30 | 63.7| 0.35 
Greeneville .............. 90 5272.0) 5.14 101 56 | 78.1] 5.12 30 | 58.2) 6.22 
| 92 62 | 77.9] 7.11 | | Mount Nebo od 39 | 64.4) 0.66 
91 | 73.2) 1.71 | 62 | 78.4) 4.54) Mount Pleasant 89 33 | 62.2| 0.7 
Hohenwald .............. 93 | 71.5) 3.08 | Junction GO 91 38 | 66.6 0. 5: 
Johnsonville ............. ow 54 75.0) 2.68 | Knickerbocker ........... 101 56) 77.9) 5.25 27 | 56.4) 2.09 
Jonesboro g2| 49 71.6) 5.03 | Promontory 9% | 40 0.25 
9 | 53/742) 274) 44 | 93 | 33 042 
2. 60 | 1. 37 | 30 | 56.5 0.08 
Lafayette ...............- 91 | 52/724) 6.35 2 95 | Richfield 90 | 34 | 63.7) 0.80 
3.80 4.50 | Rockville 100 | 46 75.8) 0.08 
Lewisburg ..............- | 54) | 265 3.45 | St. Geo 102 43 | 73.0 0.02 
91) 56/744) 6.39 | 87| 49 68.0 | 0. 23 
cMinnville ............. 531 72.6) 3.17 2. 05 26 | 62.6 | 0,28 
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: TABLE II. — Climatological 
record of voluntary and other cooperating observers— 
(Fahrenheit. ) tion, | Temperature. | Precipita- 
| (Fahrenheit. ) tion. Temperature. Precipita- 
| | (Fahrenheit. ) tion. 
Soldier Summit ...... | 3 | || Odessa | 
| 97 | 29) 61.2) 0.82 | cal | 65.1} 5.16 | 
Tooele | 90 38 | 0.40 | dices 101 36 | 63.4) 0.71 | se 44) 65.0) 7.17 | 
36/640)... | 98 60.0| 2.73 | irand +4 
Woodruft.. 90 25 | 0.47 | Rattlesnake 90 Grand 86 | 44 | 64.2] 3.19 | 
.-. 9 | 34/627) Ritzville (near) .......... 0.64 || Hayward 472 
89 40 | 66.2) 3.21 Joolley*..........- | 89 37 19 Koepenick ..... 88 | 34 2. 87 
4 4.46 Snoqualmie 79 42 | 58.6 2. 27 M | 88 44 65.5 » 
Manchester .............. 62.8 | 3.23) | 95| 36/588) 3.35 | | 
39 | 64.0! 4. Southbend ............... | 39 Manitowoc ...... | 
Morrisville. 2 15 South Ellensburg ........| 96 Meadow Valley 86) 42 61.2) 263 
| 95 50 | 73.4 | 6.35 | "| 40 | 63.2) 0.39 | New London... ......... 65.2 | 6.57 
Deckinghsm 98! 74.3) | Hinde. | hee Port Washington. ........ | 215 
38) 63.0) 4.74) | Bane Virginia. Prairie duChieng.......| 2.38 
Clarksville 1.99 | Bone Bua... 92| 49| 70.6) 4.37 86 | 41 | 63. 7.15 
| 67.7 | 7.30 41 | 67.8 6.19 82 | 88 | 62, 
54 | 75.6 | | 87 37! Stevens Poi ses 
Deaville, 3.69 | 82] 68.7) 
| 58 70.7) 5.98 | 03 | 42 | 67.6 || Valley Junction. ..... 64.2) 3.68 | 
98] a3 | 46 ‘ yashburn .......... “94 | 
...... | 70.6 | 11. 51/7 || Wasa é| 
Newport News..........| 9 | 62/754 6. 27 46 | 69.0) 4 
9 | 52 | 75. 7 ireen Sulphur Springs...) 95 | 37 | 60.6 | 1.43 
Riverton | | Huntington.............. | 93] 47.2 |....... 
mown | Lewisburg | 45 | 68.2 | 1, 32 
Spottsville | wlenel aes 57.5 | 1.67 
91 a | 701 | -| 9 39 | 44.8 50.4 0.53 
Wytheville 47| 71.0] 443 New Cun | 50) 69.8 82 8 
45 | 69. N nberland ........ | gg 3.8 ~ 3.04 
1} 431 New Martinsville ........) 94 4.67 Iron Mountain. .. mel 
79| 38 36.6 | 72.4 2 | | 3.83 | 
105} 31 | 61.0) 1.01 — urg M4) 48 0.6) 3.90) 
91 Uppestenct 68.8 South Pass ........ 
97| 29 | 59.7) 1.67 Valley Fork Tensleep ....-...... 10) 
31/610! 2.02 | Wellsburg 68.2 | Thermopolis | | 
hed 2.02 | Weston 4.91 59.0 | 0.34) 
a2 | 40 | 67.6 2. 52 | 
28 | 59.0 | 0.77 292 | rellowstone Park (G. C.)., 
os| Williamson Yellowstone Pk. 0.96 | T. 
Dayton 32 | 60.0) 1.73 Amberst Pk.(Foun’n)| 80 | 20 
Ellensburg ...... 35/63) 1.10 Antigo 62.4) 3.28 | | Yellowstone 81 | | 0.80 
2) 33 59.4| 0.63 | | 62.6 7.55 Yellowstone Park (Norris) . 
Granite ound 93} 31 | 58.3) 1.63 | Marsh.......... | 35 | Adjuntas | go| 1.17 
Horscheaven 26 86 | 36 | 64.8 3.47 | S| aes 
0.27 Beloit .. 86/648) 8.45 ~ | 95 | 88/744) 2.82 
0.48 Brodhead ............... 67.6) 0. Cavey | Si ee 
98 33 | 68 | } as 3. 82 73.4") 7.09 | 
Mount Pleasant 103 | 42 | 69.4| 0.53 | Chippewa Falls .......... 240] Hacienda Colosa ......... | 728 | 1646 | 
unt Pleasant .......... 34 | 60.4) 1.03 Citypoiint. aa | | Hacienda 
98 33 0.45 ranberry, Exp. Sta...... 89 31 | 63.2 . 86 | | Hacienda Perla 92 2. 67 | 
95| 58.6) 2.78 Darlington | tal || Humacao 6. 88 | 
85 | 35 | 62.5 | || Juana Diaz .............. 95 74 | 828) | 
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Rain and melted 
snow. 


Bess’ 


> 


3 


Late reports for May, 1904. 


Copper Center.. 


Tanana Crossing ......... 
Wood Island ............. 


California, 


San Miguel Island........ 


Georgia, 


Idaho. 


Fort Wingate ............| 


Rhode Island. 


Total depth of 


| Minimum. 


te 


oo 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 
thermometer. 

A numerical following the name of a station indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 

1 Mean of 7a. m. + 2p. m.+ 9p. m. + 9p. m. + 4, 

2 Mean of 8a. m. + 8 p. m. + 2. 

3Mean of 7 a. m. +7 p. m. + 2. 

4Mean of 6 a. m. + 6 p. m. + 2. 

5 Mean of 7a m. + 2p. + 2. 

6 Mean of readings at various hours reduced to true daily 
mean by special tables. 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers, 

An italic letter following the name of a station, as “‘ Liv- 
ingston a,” “ Livingston 6,” indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 
missing from the record; for instance, ‘‘®’’ denotes 14 days 
missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 
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Taste II 
Temperature. Precipita- Temperature. Precipita- — " 
(Fahrenheit. ) tion. | (Fahrenbeit.) | tion, 
| | 
a | 
Zigia| | | 
Porto Rico—Cont'd, | Ins. Alaska—Cont'd. Re In. 
59 (75.6 Ketchemstock ............ 19 | 40. 1.80 
Las 65 | 77.3) 1 | 
97 65 79.4 27 | 47. 0.84 
Maunabo ....... 93 | 68 | 81.4 27 440° 1.01 
61 | 78.7 68 23 | 45. 0. 76 
Morovis ........ 91 63 | 77.6 | 45. 3.35 
Rio Blanco .............. 69 | 79.1 | 102, BO 0, 00 
San German.............., ® 62 | 77.2 86 58.6) 0.00) 
San Lorenso..............| 98 | 61 | 7&6 
San Salvador............. 89 | 63 | 75.7 | 76 46 W.2) 0.00 
Santa Isabel .............| 90 | 68 | 79.0) 
New Brunswick. 95 28 | 0.22 
41 | 4 | Kansas. | | 
New Mezico. 
— 82 28 56.8; 0.22 T. 
| 
Coal Harbor.............. 40.0) 1,83 0.2 Texas. 
........-. 7% 21 446) 0.92 Pierce... 94 | 669 
“ort GIDDON. 68 25 | 46.4 0.22 Vermont, 
Fort Liscum .............| 58 30 43.8 68 36 «57.5 1.85 
Fort Yukon ..............| 69" 24 | 45.64) 4.60 
| 
| 
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TABLE III.—Resultant winds observations 
= from at 8 a. m. and 8 p. m., daily, during the month of June, 1904. 
Component direction from— Resultant. 
Stations. palin 7 Component direction from— Resultant. 
N. s | | Direction | Dura- — 
| from— | tion. N. | | & | w, | 
New England, | Hours | Hours Hours Hi | ° a | ™ 
| | Hours. | North Dakota—Continued. | 
8 14 | 5 | 11 Uj ver Mississippi Valley | 10 
Block Island, R. I... 12 | 24 | 99 | 7 8. = e. | 8 Davenport, Iowa ......... ...+..+04- ll 16 25 20 > a 3 
N ansett, R. 1.* 3 | Ps 18 | | 8 4 e. | 13 | Des Moines, Iowa ..............- +++. 10 25 17 0 s. 45 e. | 7 
New Haven, Conn 16 | si eee 12 | Dubuque, Iowa ....... 21 21 | 18 19 iv. 15 
Middle Atlantic States. 8. 42 14 | Keokuk, Lowa 20 16 26 13 73 
, Binghamton, cn 8 | 6 12 | 8. e. 13 19 19 20 17 
‘ Fhiladelph's, 15 27 | 14 ole 2 €ol Valley. | 8 
Washington, D. C................ 93 | ow. 11 || Lincoln, Nebr il 
9D. 23 | 23 18 10| e 9 29 | 16 18; s. ‘ 
15 15 12 3/8. 2 e 22 20 14| 8. 37 
4 Lynchburg, | 42 falentine, Nebr 21 | 10 
17 2 18 19| n. 18 w 3 
10 | 28 23 Sioux City, Iowa f¢ ..............-... 8 13 8 7 
20 20 19 | a. 27 e. 20 19 | 17 17 5 
13 16 31 | 17 20 20 14 63 1 
South Atlantic States. | s. 49 w. 12 11 9 7 
16 25 20 | 13 Northern Slope. 27 4 
N.C | | 8. 38 11 Havre, 17 12 8 36 
26 | 17 2; 12 || Miles City, 20 20 | 18 19 n. 62 w. 32 
Kittyhawk, N. C. * ‘ 26 | 29 w. 18 Helena, Mont......... eee 10 18 8 36 
Wilmington, N. C ............. 25 13 97 | de. 13. Rapid City, S. Dak...... 20 11 13 27 57 21 
28 1b 47 w. 19 | Cheyenne, Wyo ......... 23 21 11 17 17 
26 27 Se. 16 || Lander, Wyo 19 18 17 21 
93 | FH 15 | 8 32 e. 22. =Yellowstone Park, Wyo........... 4 
Savannah, 26 | 13 | 11 North Platte, Nebr 6 i9| 340.) 7 
Wet, : I7 e 24 Concordia, Kans .... 12 29 21 | 
fad Key) Fla. 7 1 2) & 20 27 19 
Tampa, 2} s 7 21 || Wichita, Kans... 23 31 18 
astern Gulf States 6| s. 88 e 12 30 24 7 4 27 
14 18 18 9 | Southern Slope. s. 43 | 25 
| 19| 8. 14 w. 6 14 33 21 9 
Pensacola, | 9 | 22 w. 13 23 24 9 e 22 
Birmingham, Ala} ................- 5 | on. 45 w. 6 | Southern Plateau. e 18 
Montgomery, Ala ...............60055 13 25 | 15 | 7) 8 49 w. 11 || Santa Fe, N. Mex...................- 18 20 21 15 ~ a. 17 
25 | 5) a7 13 || Flagstaff, 2s 12 | 3 6 
Vicksburg, Miss ............... 18 s. 45 w. 8 || Phoenix. Arig 12 8| 2% ©. 23 
New Orleans, 4 37 s. 79 3 3 32 10 29 n. 66 w. 10 
Western Gulf States. 16 8 «68 33 || Independence, Cal............ 26 14 9 25 33 35 
18 25 26 | Middle Plateau. | n, 53 w. 20 
Fort Smith, Ark 4 16) 34 19 || Carson City, Nev | 1 15 7 34 
Little Rock, 16 25 15 Ge! 27 || Winnemucca, 28 11 20 22] 
Corpus Christi, 4 33 8 17| s 13 w. | || Modena, Utah. 11 15 13 33 
Fort Worth, Tex.......... 30 | 1) 52 e 47 | Salt Lake City, Utah... 15 23 
Galveston, Tex .... 6 33 | 45 e 23 | Grand Junction, Colo................ 19 16 29 11 
11 32 | 16 | “ Raker ( Northern Plateau, n. 81 e. 18 
Antonio, ‘ 31 | 39 | | Baker City, Oreg........ 
Ohio Valley and Tennessee. | 2 20 e. | 1 4 22 | 5 n. 74 w. 18 
Chattanooga, Tenn 20 20 | | Pocatello, Idaho. .... 5 16 22 17 
Knoxville, Tenn 19 21) 15 | 11 | Spokane, Wash .............- 9 27 13 24 
Memphis, Tenn................. 17 2 | 19 23 8. 76 | ll 30 13 17 21 
12 27 15 | 17 Be 5 North Pacifie Coast Region. 8. 12 w. 19 
| 8 13 9; 15 w. | 16 || North Mend, 36 9 2 30 
21 2 13 | 9) 8. } 5 | Port Crescent, Wash*................/ 9 2 1 23 we 39 
Evansville, Ind.t ..................... 12 15) 63 w.) 27 15 13 33 w. 23 
Cincinnati, 16 | 8. 14 | 4 | Tatoosh Island, Wash 27 4 
21 23 9 | 17 | s. e.| 4 | Roseburg, Oreg 34 3 21 11 
Parkersburg, W. Va...........-...... 15 12 | 24) 8. we 15 | Middle Pacific Coast Region. n. 18 33 
Lake Region. . 24| n. 81 w. | 13 || Mount Tamalpais, Cal ............... 31 4 1 37 a 3 16 
19 | 26 || Sacramento, Cal. 13 34 12 12 33 
one, Stktabeseueadentnbhineut 11 26 | 27| s. 43 w. 19 | Point Reyes Light, Cal*............. 16 6 H 18 | 8. 78 w. 49 
13 21 | s. 28 w. 17 | Southeast Farallon, Cal*.. .......... 16 | 3 0 19 = w. 17 
Cleveland, Ohio | 8 25 | s. w. 9 | South Pacific Coast Region. oe 
Sandusky, Ohiot 18 | 14/ s. 17 37 | 2 1 | 38 
13 | s. 51 w. 6 Los Angeles, Cal......... 10 | 20 12 | 35 | 51 
Detroit, Mich 17 10 || San Diego, Cal 22, 5 ~4 
Lake Region. 16 22| s. 80 w. 6 | San Luis Obispo, Cal... 20 14 5 33 | 
3) 183 48 14 | Basseterre, St. Kitts, | 
2 18 | 4 = 8 15 w 16 | Hamilton, Bermuda 
= n, 62 e 15 | Havana, 
20) n. 30 8 | Kingston, Jamaica 
32 = 6) 7 e 8 | Port of Spain, Trinidad} 
18 | n. 35 e. Santiago de Cuba, Cuba.............. 58 


* From observations at 8 p. m. only. t From observations at 8 a. m. only. 
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TABLE IV.— Thunderstorms and auroras, June, 1904. 
13 | 
7 
| 
14 
| 
12 
15 
2 
i 
17 
34 
1 
1 
7 
9 
i3 | 
i 
1 
2 
6 
2 
81 | 76 |102 |236 |276 | 


- 
: 


Parerere 


2 
5 
6 
13 
7 
3 
1 
19 
1 
0 


ee 


| 
| 


Dist. of Columbia... 


Florida...... 


Indian Territory... 


Wyoming .......... 
Sums 


Wisconsin... ... 


West Virginia.. 


South Dakota 
Tennessee 
Vermont .......... 
Virginia 
Washington 


New Hampshire... . 
North Dakota 


Minnesota... . 


Michigan. ...... 


Kentucky .......... 


Maine .... 


Indiana ...... 
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| 
Arkansas......... 3) 4 | 20 
Colorado ......... 10 
Connecticut ...... ; + 
T. 
cae 00 be ove 2 
pA 
ake 
A. 
A. 
T. 
A. 
T. 
A. 
A. 
A. 
| we 
A. 
T. 
Missouri .......... 
A. 
A. 
| 
A. 
T. 
A. 
A. 
A. 
T. 
Pennsylvania ...... 
South Carolina ..... 
A. 
T. 
A. 
T. 
A. 
A. 
T. 
A. 
T. 
A. 
T. 
A. 
T. 
A. 
| 
A. 
A. 
| 
A. 
T. 


June, 1904. 


Stations. 

= 

a 
N. 

Albany, N. 
Alpena, Mich 29 
Amarillo, Tex ........... 22 
Asheville, _ 29 
7 
City, N. 6-7 
Augusta, Ga...... eee 20 
Baltumore, Md........... 30 
Binghamton, N. Y.. 8 
Birmingham, Ala ....... ! 6 
29 
Bismarck, N. Dak........ 23-24 
Block Island, 29 
Boise, Idaho............. 2 
Boston, Mass............. 7 
4 29 
26 
Cape Henry, Va.. ..... 2 
Charleston, 5. C.......... 10-11 
6 
29 
6 
Chicago, 20 
Cincicnati, Ohio.. 15 
Cleveland, Ohio.. l4 
Columbia, 3H 
Columbia, 8. C. 7 
30 
er 30 
Corpus Christi, Tex..... 20 
Davenport, lowa......... 24 
Denver, Colo ............ 9 
Des Moines, lowa....... 1 
Detroit, 20 
Dodge, 2 
Dubuque, lowa.......... 3 
Duluth, 23 
Me............ 5 
Elkins, W. Va........... 3 
le, Pa 1-2 
Escanaba, sees 3-4 
Evansville, Ind ......... 2 
Fort Smith, Ark.. 4 
Fort Worth, ae 3 
10 
Grand Junction, Colo.... 8 
Grand Rapids, Mich .... 2) 
Green Bay, Wis.......... 30 
Hannibal, Mo........... 4 
Harrisburg, Pa.......... 30 
Hatteras, N.C........... 10 
Haron, 8. Dak .......... 17 
Indianapolis, Ind....... 25 
Jacksonville, Fla. . 8 
15 
24 
Mont. 9 
Kansas City, Mo......... 24-25 
Key West, 10 
Knoxville, Tenn. 30 
La Crosse, Wis.......... 3 
Lewiston, "Idaho......... 2 
Lexington, =e 26 
Lincoln, 18 
Little Kock, 19 
22 
Los cies, C 20 
Louisville, Ky........... 4 
28 
Mem his, 28 
Meridian, Miss.......... 8 
Milwaukee, Wis.. 24 
Montgomer 6 
Nantucket, 29 
_ 27 
New Haven, Conn....... 9 
New Orleans, _ Pa 7 
bs 27 
New York 30 

Northfela: _ 7 
orth Head, poe 9 
4 
9-10 
Palestine, Tex........... 21 
Parkersburg, ae 5 
29 
Philadelphia, _ EE: 6-7 
28 
Pocatello, Idaho... 2 
Portland, a 21 
rtland, 0) reg .. 1-2 


Total duration. 
From— To 255 
& 
2 3 
5:15 p.m 7:40 pom. 1. 
0. 
12:40 a.m.) 10:10a.m. 1. 
1:25 p.m. 0. 
2:38 28 
55 pom. 2.4% 
05 35 pom. 1.5 
21lp.m. 5:40 p.m. 0.86 
0.12 
0. 32 
11:35, p.m. 10:30a.m. 1,73 
353 p.m. 7:30 p.m. 1.04 
2:00 p.m. 3:10 p.m. 0.78 
4:22 p.m 5:52 p.m. 1.40 
1:30p.m. 7:05p.m. 1.45 
7:23a.m. 9:54p.m. 0.82 
she 0. 57 
0.71 
4:15p.m. 5:35 p.m. 0.76 
0. 26 
0. 53 
0. 58 
4:27 p.m 6:40 p.m. 0.70 
0. 32 
am. 0.60 
5:32 p.m DN. 1, 25 
10:20am. 400 p.m. 2.54 
634a.m. 2:09p.m. 2.40 
5:30am. 8:05 a.m. 3. 04 
1:35 p.m. 4:08 p.m. 1.07 
4:00 a. m. 7:25 a.m. 2.02 
0.10 
- 0.28 
0.54 
DN, 12:05 p.m. 2.14 
1248 p.m. 3:05 p.m. 1.38 
1:05 a. m. 1: a.m. 1.15 
2:35 a.m 7:20a.m. 1.39 
57 
12:13 p.m. 12:50 p.m. 77 
5:08 p.m. 8:40 p. m. 23 
1007 a.m. 1:40 p.m 90 


5:25 m. 
9:22 p.m. 
5:20 p.m. 
“3:20 p.m. 
3:15 p.m. 

3:20 p.m. 5:00 p.m. 
4:06 p.m. p.m 
“3:00 p.m. 4:10 p.m. 
2:10p.m. 3:15 p,m. 
"4:45 p.m. 7:25 p.m. 
8:04 p.m. 10:50 p.m. 
12:50 6:30 a, m. 
8:03 p.m. 5:00 a. m. 
5:30am. "6:20. m. 
“10:55 p.m. 
6:00 p.m. 88:15 p. m. 
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TaBLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in 1 hour during June, 1904, at all stations sateeneabes with npgnang gages. 


Excessive rate. 


excessive be- 


4 
€ 
3 
= 
< 


¢ 5 | 10 | 15 | 2 | 2 | 80 | 3% | 4 | 4 | 50 
Regan— Ended— min. min. min, min. | min. | min. | min. | min. | min. | min. 
| | | 
| 0.94 | 1.00 | 1.02 
05 10 | | 
4:06p.m. 4:26 p.m. 0.08 0.11 0.34 | 0.56 0.63 | 0.65 | 0. 
2:25a.m.  $:05a.m./ 0.14 0.09 0.09 | 0.20 0.49 | 0.63 | 0.73 
34pm. 4:56pm.) T. | 0.14 0.25 0.33 0.37 | 0.38 | 0.43 | 
207 p.m. 2:57 p.m.| 0.02 O11 0.34 | 0.44 0.56 | 0.61 | 0.62 
4:37pm. 0.06 0.09 | 0.32 | 0.75 0.92 | 1.00) 1.04 | 
4:55 p.m.) 5:00 p.m, 0.08 0.09 | 0.22 | 0.32 0.40 | 0.46 |...... 
pm. 5:56pm. 0.55 0.09 O11 O15 0.23 | 0.35 | 0.57 | 
8:55a.m. 9:15a.m. 0.07 0.23 0.48 0.60 0.67 | 0.71 
4:54p.m. 5:15p.m.| 0.03 0.07 | 0.10 0.29 0.58 | 0.70 | 0.73 
5:38 p.m. 0.26 | 0.45 | 0.52 |...... 
9:09am. 0.01 0.20°| 0.85 0.43) 0.46 
6:00 p.m. 0.05 0.16 0.27 0.38 | 0.47'| 0.55 
§ 12:30 p.m. 0.12 | 0.46 0.52 
? 3:16p.m.) 0.11 | 0.18 | 0.28 | 0.56 | 0.87 | 1.08 ]...... 
9:46 a. m. 0.05 0.08 | 0.13 | 0.25 | 0.38 | 0.52 | 
6:00 a. m. 2 | 0.25 | 0.65 | 1.04 | 1.29 | 1.39 | 1.64 | 
2:03 p.m. p.m.) 0.06 | 0.35 | 0.61 | 0.73 | 0.82 | 0.58 | 0.90 
6:05 a.m. 7:03 a.m. 0.09 0.10 0.32 0.53 0.73 1.03 1.40 
0.02 0.27 0.72 0.93 | 1.02 | 1.09 
1:00p.m.) T. 0.05 6.24 0.68 0.95 | 1.07 1,15 
1:05 a. m. 1:43 a.m. 0.00 0.09 0.26 0.54) 0.81 | 0.94) 1,00 
§ 2:48a.m. 3:08 a.m.) 0.04 | 0.13 0.40 | 0.53 | 0.57 |......)...... 
? 5:18 a.m.|; 5:28 a.m./ 0.68 | 0.33 | 0.65 |....../...... 
12:25 p.m. 12:49 p.m.) 0.01 | 0.16 | 0.26 | 0.34 | 0.65 | 0.76 |......)...... 
6:15p.m. 7:23pm. T. | 0.06) 0.19 0.21 | 0.32 | 0.43 | 0.62 
11:00am. T. 0.22) 0.41 6.61 0.93 1.20) 1.48 
0.14 | 0.29 | 0.40 | 0.49 | 0.53 |...... oe 


Depths of precipitation (in inches) during periods of time indicated. 


3:20 p.m.) 4:20 p.m. 0,00 
4:10pm.) 4:45 p.m. 0.01 
347 pom. | 0.2: 
2:15pm. 2:50pm. T. 
p.m. 6:10pm. 0.04 
8:33 p.m. 845 p.m. T. 
2:20am. 3:30 a. m.| 0.50) 0.47" 
8:25 p.m. 9:00 p.m. 0,03 
“5:34am. 6:10am. 0.01 | 0.26 
p.m. 137 p.m.) T. 0.30 
6:55 p.m. 7:30 p.m. 0.12 | 0.15 


min. 


0.70 0.74 | 0.80 
| 0.09 


100 
min. 
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4 | = 
Mi, 
| | | 
| 
. 
Cle 
} | 
0.90 
1.90") 8.17 
0.94 10:03pm. T. 0.15 0.36 0.48 0.58 | 0.79 | 0.92 
1.09 5:30pm. 605 p.m. 0.01 0.10 0.32 0.62 0.83 | 0.93 
2. 45 6:15 p.m. 0.37 | 0.13 0.25 0.42 0.54 | 0.61 | 0.63 | 0.77 | 0.94 | 1.04) 1.10 | 1.22 | 1.98 2.08 |...... 
0.67 | 3:26p.m.) 3:40pm. T. | 0.21 0.48 | 0.63 |...... 
1. 30 0.46 | 0.75 | 0.96 | O99 | 2.02 | 1.96 | 1.98 
1. 38 0.28 | 0.83 | 0.57 | O90 | 1.15 | 2.90 
1. 56 0.24 | 0.42 | 0.69 | 0.86 | 0.96 | 1.02 | 1.14] 1.20 | 1.29 | 1.45 |......)......].000. 
3.90 0.79 0.84 0.89 0.97 1.30) 1.61) 201/218) 236 266/300 3.24)...... 
1.74 0.25 0.45 0.62 | 0.73 0.81 | 0.87 
0. 92 0.31 0.34 0.40 0.50 0.57 0.62 0.65 
— e 


| 
| S333 | ‘mous - | | 


June, 1904 
i 
Stations. 
BEE 


River—Cont’d. Miles. 


New Madrid, Mo , 003 
Memphis, Tenn 845 
Helena, Ark.. 767 
Arkansas City, ‘Ark 635 
Greenville, Miss 595 
Vicksburg, Miss 474 
Natchez, Miss.............- 373 
Baton Rouge, La .......... 240 
Donaldsonville, La ........ 188 
New Orleans, La........... 108 
Yellowstone River. 
Glendive, Mont............ 98 
James Rwer. 
Lamoure, N. Dak. 
Huron, 8. Dak............. 210 
Missouri River. 
Townsend, Mont..........- 2,504 
Fort Benton, _ ee 2, 285 
Bismarck, N. Dak......... 1,309 
Pierre, S. Dak............. 1,114 
Sioux City, lowa.......... 754 
669 
Plattsmouth, Nebr........ 641 
St. Joseph, Mo 451 
Kansas Cit 388 
Glasgow, 231 
Boonville, Mo. 199 
ermann, Mo... ......... 103 
Des Moines River. 
Des Moines, lowa.......... 205 
Illinois River. 
135 
Allegheny River. 
177 
Oil City, Pa 123 
73 
Freeport 29 
Red Bank Creek. 
Brookville, Pa. ............ 35 
Clarion River. 
32 | 
augh River. 
PG... .. 0.00000. 64 
Cheat River. 
Rowlesburg, W. Va....... 56 
Youghiogheny River. 
Confluence, Pa. ........... 59 
West Newton, a 15 
Monon hela River. 
Uy 161 
Fairmont, W. Va.......... 119 
Greensboro, Pa. ........... 81 
40 
Ohio River. | 
966 
Davis Island Dam, Pa..... 960 
Beaver Dam, Pa ..........- 925 
Parkersburg, W. Va....... 785 
Point Pleasant, W. Va..... 703 
Huntington, W. Va........ 660 
Catlettsburg, ae 651 
Portsmouth, Ohio......... | 612 
Cincinnati, Ohio 499 
Madison, Ind 413 | 
Louisville, Ky 367 
Evansville, Ip 


Paducah, Ky.... 
1 
Beaver River. 
Ellwood Junction, Pa. .... 10 
Muskingum River. 
Zanesville, 
little Kanawha River. 


Great Kanawha River. 
Charleston, W. 
Scioto River. 

Columbus, Ohio........... 110 
Licking River. 
Falmouth, Ky............. 30 

Miami River. 
Obs 77 


Beattyville, 


70 
Radford, Va...... | 185 
95 
58 


High Brid 
£ ric 
Frankfort, Ky 65 
Wabash River 
Mount 50 
Cline River. } 
re Ferry, Va........... 156 
inton, 52 
Holston River. 
Bluff City, Tenn. .......... | 170 
Rogersville, Tenn. . 103 
French Broad 
Asheville, N.C............. 144 
70 


Hiwassee River. 
Charleston,Tenn ......... 18 | 


| Danger line 
on gage. 

stage. 
onthly 
range. 


Height. | Date. Height. 


Mean 
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MONTHLY WEATHER REVIEW. 


TABLE VII. of rivers to zeros of 


is ‘Highest water. Lowest water. 
| 
Height.| Date. Height. 
| 
| 
Tennessee River. Miles. Feet. Feet. Feet. Feet. 
| Knoxville, Tenn........... 635 | 29 3.1 3 0.7 | La 
Kingston, Tenn.. 25 3.7 1.5 21| 22 
Chattanooga, Tenn......... 83 4.9 5,6 2.0 | &1 
Bridgeport, Ala............ 24 | 3.4 6,7 0.8 | 1.8 
4.0 3 0.5 25 | 1.7 
Riverton, 25 5.0 4 0.1 5.7 
Johnsonville, Tenn........ 21 6.1 6 a7 3.4 
Cumberland River. 
| Burnside, Ky. ... 50 15.8 2 0.5 3.6 
| Celina, Tenn.... 45 14.0 3 1.9 5.6 
Carthage, Tenn 40 12.2 4 2.0 5.2 | 
| Nashvi le, Tenn 40 15.3 5 2.9 7.8 
Clarksville, Tenn... 42 17.9 9 5.1 10.4 
Arkansas River. 
Wichita, Kans............. 10 6.0 4 1.7 is) 
Webbers Falls, Ind. T...... 23 28.8 6 10.4 | 18.2 
| Fort Smith, Ark........... 22 33.4 7 12.4 | 20.7 
Dardanelle, Ark........... 21 28.4 9 11.5 1 | 19.9 
Little Rock, Ark........... 23 27.8 ll 7.1 1 | 21.2 
White River. 
Newport, Ark.............- 26 22. 2 9 3.9 2 
Yazoo River. 
Yazoo City, Miss........... 25 12.5 23 1.0 6-8 
Ouachita River. 
s ccs 39 35. 2 12 5.4 4 
40 23.0 30 7.5 8 
Rea River. 
Arthur City, Tex 27 24.0 18 6.0 2 
28 31.6 14 7.3 1 
Shreveport, La... sabes 29 28.5 25 3.2 5,6 
Alexandria, La. 33 29.4 30 3.3 9 
Atchafalaya River. 
31.7 30 26.8 9 
Mohawk River 
Schenectady, N. Y......... 5.6 0.8 
Hudson River. 
Glens Falls, - Bes 8.5 2.5 
Troy, N 11.2 2.7 
Albany, N, 9.1 14 
Stuyvesant, N.Y ..........) 
Passaic River. 
3.0 2.1 2.4 
Pompton River. 
Pompton Plains, N. J.. 4.8 3.9 4.3 
North Branch uehanna, 
Binghamton, N. Y ........ 4.5 2.0 2.5 
Towanda, 5.6 0. 2.3 
fest Brane 
Lockhaven, Pa. .. 1.6 0.2 0.3 
Williamsport, 6.1 1,7 8.1 
hanna River. 
Selinsgrove, Pa.... ....... 4.6 0.8 2.1 
| Harrisburg, Pa............ 6.0 2.4 4.0 
Juniata River. 
—~ _, 5.0 3.4 
Potomac River. 
Cumberland, Md. ........ 5.5 1,2 3.5 
Harpers Ferry, >, 8.8 2 0.5 
Shenandoah River. 
eae 1.8 2 0.4 
James River. 
Lynchburg, Va............ 6.9 3 1.4 
Richmond, Va............. 3.8 4 0.5 
| Dan River. 
1.0 2, 30 0.3 
Roanoke River. 
Clarksville, Va 6.8 8 3.0 | 
Weldon, N. C.... ‘ 21.3 8 8.9 
Cape Fear River, 
Fayetteville, N.C.. 18.4 30 1.9 
Ce River. ae 
nway, 8. C.... 3.0 4 
River. 
149 13.38 1.5 
Smiths Mills, 51 7.2 1.5 
Effingham, 8. C............ 35 5.4 3.5 
Blac wer. 
Kingstree, S.C. ... 52 28 1.0 
‘ateree River. 
Camden, S.C. ....... 45 13.5 5.0 
Congaree 
ee River. 
| Stephens 5.3 0.2 1.8 
Savannah River. 
Calhoun Falls, 8. C........ 347 2.2 a7 1.9 
| Augusta, Ga............... 268 10.4 3.9 6.5 
| Broad River. 
River. 
Ocmul, gee River. 
Macon, Ga..........+.++..- 203 4.8 0.8 2.0 
Abbeville, | 96 3.6 0.5 1.4 
Flint River. 
Woodbury, Ga............. ere 1.1 0.0 0.38 
000000 80 2.7 0.1 0.9 
305 2.5 —1.2 0.7 
| West Point, Ga............ 239 3.6 1.2 1.8 


+ 
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ntinued. 
ag | 
= 
| 
1 
25 | is | — 
25 3 | 46 0 
10 
12 6,7 
14 7.8 
18 10,11 
10 12-14 | 
17 4 12-14 
10 «10.1 
20.7) 4,5,27 
146] 5.6 
19.1 6 
24) 21.1 6 
9 
4) 6-8 | 29,30 10.3 9 
| 1 0.5 30) 1. prages 
63} 0.9 29,30) 2 46 
20, «7.5 | 2 1.2) 30 2. 
2 11.0 2,3 28) 5. | 
| 
22) 06) 1-14) 1. 85 
| 
10) 1) 1.6 ) 
7 2.0 | 1,20,22 09 17-19 | 
| 
7,30) 2@2| 5 | 0 | 
23 
10 
18 
41 
18 
28 
1 
1 
1 
i | 
207) 
34.3 
| : 
20 «39 27,829. 
11.8 
5.7 
2.4 
30 7.8 | 30 4.8 67) 
17/ 47 3 24) 12) 29 1.38 
63 1 1.2) 30! 32) 5.1 
18 21; 16) 1.7) 29 
80 
1 0.5 
31 6.5 
15 0.9 
20 2.9 
25 
4.0 
15 3.1 
6 2.6 
15 
3.7 


MONTHLY WEATHER REVIEW. 


TaBLe VII. of rivers to zeros of gages.—Continued. 


| 
Highest water. Lowest water. é 
7 
Height. Date. Height, Date. | 
Brazos River—Cont’d. | Miles.| Feet.| Feet. | Feet. | Feet. Feet, 
Hempstead, Tex .......... 215 4 13.8 9 1.6 | 6,30 | 5.6 12.2 
Booth, Tex . diet 76 39 6.0 20 3.2 9; 42 2.8 
"Colorado River. 
Ballinger, Tex.. oun 400 16.0 27 1.0 4, 3.4 15.0 
24 «#618 9.7 8 2.0 3000 «(8.7 7.7 
Columbus, Tex............ 0 = so 26.2 | 10 7.8 1 12.0 184 
Red River of the the —— | 
Moorhead, Min 418 26 14.8 28, 29 9.5 22,23 10.8 5.3 
Kootenai 
Bonners Ferry, Idaho ..... ....... ...... 23.7 9 19.0 30 «21.3 4.7 
Pend @ Orielle River. 
voces 15.8 5 12.4, 30 «14.6 3.4 
Snake River. 
Lewiston, Idaho .......... 144 a4 15.7 2 10.1 29,30 13.3 5.6 
Riparia, Wash ............ 15.2 2 9.6 30 «12.8 5.6 
umbia River 
Wenatchee, Wash ......... 473 4 35.4 9 32.0 30 «34.0 3.4 
Umatilla, Oreg............. 270 25 20.6 8 17.1 30 (19.4 3.5 
The Dalles, Oreg........... 166 40 34.8 4,5,9 28.3 30 32.8 6.5 
Willamette River. 
Albany, Oreg. ............. 118 48 1-3 2.5 2,9, 25 23 
20 4.4 4 1.7 27-30 27 
Portland, 12 15 20.2 4,5 16.5 (19.1 3.7 
Sacramento 

Red Cal... 265 23 5.5 1,2 3.8 30 4.7 1.7 
Sacramento, Cal............ 64 25 20.9 3 30 «18.8 5.1 


1Record incomplete. 


300 
ss | > 
Highest water. | Lowest water. ag 
| 
aE 3° Height, Date. Height. Date. 
River. Miles. Feet. Feet. Feet. Feet | Feet. | 
271, +30 3.0 1,2,8 0.4 19,20 1.5) 26 
Gadsden, | 44) 2 3.0 — 0.3 17-22,26,27 0.5) 3.2 
Lock No, 4, Ala...........- 1160117 2.7 4 0.0 20-22 0.8 2.7 
Wetumeks, A! | 6, 5.0 3 0.6 22-26 24) 44 
Montgomery, Ala 265 35 2.9 2,3 — 0.3 20-25,27' 0.9), 32 
cons 21235 3.0 22% O06; 41 
River. 

Columbus, Miss ....... 308 89|/—24 2, 3,6 —2.1 09 
Demopolis, Ala. .......... 15 5,7 —2.6 40 
Black Warrior River. 
Tuscaloosa, Ala............ 9 #8 4 6.9 3 3.8 6.1) 31 

Sabine River. | 
Logansport, La............ 1390 14.3 15 20 7, &3 12.3 
Orange, | 7 1.3 1-10 1.0 11-30 «61.1, O03 
Neches River. 
Rockland, Tex ............ 1100 1.8 29 0.5 1.1] 1.3 
Beaumont, Tex...........- 40 10 2.1 5 0.5 7,9,13 1.2) 1.6 
Trinity River. 
Riverside, Tex............ 100 40 15.6 21 29) 2, 93 12.7 
Liberty, Tex.............. 160) 22% 64 10 112 9.6 
razos River. 

Kopperl, Tex ............++ 369 0 » 2 82 126 
Waco, Tex.. 301 24 12.0 30 3.4 3,4 5.5 86 
HAWAIIAN CLIMATOLOGICAL DATA. 

By R. C. Lypecxer, Territorial Meteorologist. 

During twenty-four hours preceding 1 p. m. Greenwich | BR; 
time, or 2:30 a. m. Honolulu time. | E 
2 Tem Sea-level 
moe | Means. | Wind. | a8 
2/28 Pe fi gid 
= eis igs; 2 | g= 
tit la 
20.99, 71 | 69.5982 | 68 63.7 69 ne. | 1 OF 30.02 | 29.95 0.05 
30.00 71 68 81 | 69 | 67.5 81 ne. | © 7 80.02 | 29,96 T. 
30.06/74 67 | 69 65.775  sw.-ne 0 8-3 30.07 30.00 0.01 
4.. 30.06 75 67.5)82 | 69 €2.7 64 ne. | 1-3 64 30.09 30.03 0.01 
5....., 30.06 75 | 68 | 82 | 73 | 64.0 66 ne. 1-3 80.09 30.05 0.02 
30.06 75 67.5]82 | 73 65.3 68 ne. | 2 24 30.09 30.03 0.01 
7....., 90.03 74 | 68 [82 63.0 64 ne. 3 8 30.07 30.01 0.01 
8.. 30.01 73 | 67 81 | 74 | 63.3 67 ne. 1-2 4:30.07 29.99 0.04 
30,01 7 68 | 71 64.5 70 ne. 1-3 | 29.99 0.16 
30.00 74 67 82 | 72 643 ne. | 1-2 53 30.04 29.98 0.01 
epee 29.96 72 65 [82 | 73 63.0 64 ne. = 2 30.03 | 29.96 T. 
/29.95 73 65.5183 | 69 63.7 ne. 1 30.00 29.94 0.00 
29.99 | 73 7 783 | 73 625 64 ne. | 0-2 2 30.08 29.94 0.01 
30.00 73 68 [83 | 73 645 69 ne. | 1-3 1-7 30.08 29.98 0.01 
29.97 74 (67 [82 | 73 64.0 ne. | 1-3 46 30.08 29.96 0.03 
129.94 73 66 | 82 63.0 66 ne. | 13 4 29.99 29.93 0.00 
29.94 71 68 | | 73 61.3 63 ne.-nne. 2 25 29.98 29.91 0.04 
299.98 73 66.5982 | 71 635 68 nne-ne.| 1-3 38 30.01 | 29.93 T. 
19.....| 9.03 73 67 | 82 | 72 63.0 64 ne. | 1-8 1 30.06 29,98 0.02 
73 68 [a2 | 70 63.7 ne. | 1-3 2 80.08 30.03 0.03 
29.98 72 67.5982 | 72 63.7 67 ne. | 42 30.05 29.99 0.00 
29.96 73 67 | 72 65.0 68 ne. | O2 1 30.01 | 29.94 0.00 
30.01 71 7 984 | 72 65.371 ne. | 1-0 27 30.04 29.94 0.01 
(30.00 71 | 67.5785 | 69 66.5 ne. 10 6 30.04 29.99 T. 
25....., 30.01 75 67.5783 | 68 643 68 ne. 0-1 8-4 30.05 | 29.97 0,00 
30.08 74 68 | 82 | 74 63.7 ne. 28 8 30.06 | 30.00 T. 
| 30.01 73 | 68 | 82 | 73 | 64.5 67 ne. 4 30.08 30.01 0.15 
3.01 75 645 70 ne. 8 & 80,05 30.00, 0. 04 
0.0374 66 | 81 | 72 61.7 62 ne. | 4 30.05 29.98 T. 
| 39.98 71 66 82 74 63.0 69 ne. 2 4-30.08 | 29.96 0.06 
Means 30.003 73.1 67.2] 82.0 71,6 63.9 67.8.......... 1,6 3.6 30,043.29. 978)...... 
De | 
| 
temperature for the month of June, 1904 (9 +2+9),+3= “16.19; nennel ts 76.0°, 
Mean pressure for the month of June, 1904, (94-3) + 2=— 30.010: normal is 30. 30.009, 
* This pressure is as recorded at 1 p. m. Greenwich time. + These temperatures are ob- 


served at 6 a. m., local, or 4:31 p. m., Greenwich time. } These values are the means of 
(64+9+4+24+9)+4 fort scale. 


Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time. 


me is at 21° 18 north, 157° 50’ west. Itis the Hawaiian Weather Bureau station 

nabou 
Hawaiian standard time 

is 10° 31" slow of Greenwich. 


(See fig. 2, No. 1, in ‘the MoyTHLy WEATHER REVIEW for July, 1902, page 365.) 
10° 30" slow of Greenwich time. Honolulu local mean time 


The pressure is corrected - we Sengesniass and reduced to sea level, and the gravity cor- 
rection, —0.06, has been ap a 

The average direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate chan from one to the other. 

Rainfall for twenty-four hours is measu at 9 a. m. local, or 7: ‘BT p. m., Greenwich time, 

The rain gage, 8 inches in diameter, is 1 foot above round. Thermometer, 9 feet above 
ground. Ground is 43 feet and the barometer 50 feet above sea level. 


GENERAL SUMMARY FOR JUNE, 1904. 


Honolulu. —Temperature mean for the month, 76.1°; nor- 
mal, 76.0°; average daily maximum, 82.0°; average daily mini- 
mum, 71.6°; mean daily range, 10.4°; greatest daily range, 16° 
(23d); least daily range, 7° (7th); highest temperature, 85° 
(23d); lowest temperature, 68° (24th). 

Barometer average, 30.010; normal, 30.009; highest, 30.09 
(3d to 5th, inclusive); lowest, 29.91 (16th); greatest 24-hour 
change, that is from any given hour of one day to the same 
hour of the next, .05; lows passed this point, 11th and 12th, 
15th to 17th, inclusive, 21st and 22d; highs 2d to 7th inclu- 
sive, 19th and 27th. 

Relative humidity average, 67.8 per cent; normal, 70.7 per 
cent; mean dew-point, 63.9°; normal, 65.0°; mean absolute 
moisture, 6.52 grains per cubic foot; normal, 6.83 grains. 

Rainfall, 0.72 inch; normal, 1.49 inches; greatest rainfall 
in twenty-four hours, 0.16 inch (from 9 a. m. 8th to 9 a. m. 
9th); rain record days, 19; normal, 19. 

The artesian well water level fell from 35.86 to 35.40 feet above 
mean sea level. June 30, 1903, it stood at 34.18. The aver- 
age daily mean sea level was 9.84, the assumed annual mean 
being 10 feet above datum. For June, 1903, it was 9.78. 

Trade wind days, 29 (1 nne.); normal, 26; average force of 
wind, Beaufort scale and during daylight only, 1.6; average 
cloudiness, tenths of sky, 3.6; normal, 4.0. 

Approximate percentages of district rainfall as compared 
with normal: Hawaii, Hilo district, 130 per cent; Hamakua, 
60; Kohala, 60; Waimea, 70; Kona, 184; Kau, variable, from 
47 per cent at Hilea to 169 at Naalehu; Puna, 128; Island of 
Maui, 90. Oahu: Honolulu district, variable, from 42 at Kinau 
street to 124 at Woodlawn Dairy; Nuuanu, 76; Koolau, variable, 
from 30 at Waimanalo to 101 at Ahuimanu; island of Kauai, 
variable, from 64 at Hanalei to 137 at Grove Farm. 

The heaviest monthly rainfall was at Nahiku, Maui (1600 
feet elevation), 14.45 inches. The heaviest 24-hour rainfalls 
were at Puuohua, 2.87 inches (21st), and Holualoa, 2.08 inches 
(10th). 


June, 1904. 
Rainfall data for June, 1904. 
| 
> 
| - < 
HAWAIL | MAUI- Cone’d. | Feet.| Inches. 
HILO, e. and ne. Feet. | Inches.| Puuomalei,n...............- 1, 400 2. 33 
seuss 1,250 10.36 LANA | 
Pepeekeo ............ "100 | 629 || Keomuku 
| Punahou (W. B.), sw.......- 47 0.72 
Puuohua 1,050 11 29 | Makiki Reservoir . 
Laupahoehoe ...........----- | 676 v. S. Naval Station, sw...... | 6 0.90 
Ookla 4005.35 apiolani Park, sw.......... 
HAMAKUA, be. € Cal | 175 1.57 
250 1.94 Manoa (Woodlawn Dairy),c.| 285 5. 34 
Paauilo ......... 300 1.41 | Manoa (Rhodes Gardens) ...| 360 7. 35 
Paauhau . Insane Asylum. ............. 30 1, 58 
Honokaa (Mill). | 425 | 1.56 | School street 
Honokaa ( Meinicke) 1,100 | 1,50 | Kamehameha 
Kukuihaele ...............- -| 700; 1,87 |, Kalihi-Uka, sw.............. 485 4. 38 
KOHALA, | | | Nuuanu (Ww. W. Hall), sw...) 50 1. 33 
Awini Ranch ............--.- | Nuuanu (Wyllie street).....| 250 2.70 
200 2.15 | Nuuanu (Elec. Station),sw..| 405 3. 08 
Halawa ........ 450 1.92 | Nuuanu (Luakaha), c....... 850 8. 03 
Kohala (Mission ) §21 1.48 U.S. Experiment Station....) 350 1,95 
Puakea Ranch ...........-.-- | 600 1.15 Tantalus Heights(Frear)... 360 4, 28 
Puuhue Ranch..............- 1,847 | 1.01 | Waimanalo, ne.............. 300 0. 66 
Waimea......... 720 1.58 || Maunawili, ne............... 300 2. 69 
KONA, W | Kaneohe .............+...++- 100 2.04 
000 5.68  Ahuimanu, ne............... 350 3. 85 
Kealakekua .............+.... 1,580 10.95 | Ewa Plantation,s............ 60 0.72 
| 25 5.53 | U. S. Magnetic Station 
KAU, Lihue Farm), e...... 200 2.13 
Kahuku Ranch............... 1, 680 4.46 Lihue (Molokoa), e..........). 300 2.13 
15 0.34 Lihue (Kukaua),e........... 1,000 3.18 
| 650 1.76 Lihue | 400 2.15 
| 850 0.38 Kilauea (Plantation), ne. 325 3.11 
Volcano House............... 4,000/ 2.65 || Hanalei, n................... 10 2.98 
MAUL | |, Lawal (Gov. Road).......... 450 4. 48 
308 | 4.18 | Lawai Beach................ 2.09 
Delayed May reports. 
BO 850 | 11.82 | Nuuanu (Hall).............. 1.37 
1,600 | 14.45 Wahiawa Mt................ 0. 75 
Kula ( Waiakoa), n........... 2, 700 1.31 


Nore.—The letters n, 8, and ¢ show the exposure e of the station relative to the winds. 


Ewa Mill, dew-point, 59.7°; relative humidity, 63.3 per cent; 
barometer average, 30.01 inches. 

The precipitaton throughout the group was very unevenly 
divided, some stations having considerably in excess of the 
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normal, while at others, and in some cases in the same district, 
it was below. At the Weather Bureau it was the lightest for 
June, with one exception (0.64 inch, 1893), on record. 

Honolulu.—Heavy earthquake shock at 12:27:05 p. m. on the 
4th, lasting 23 seconds. This shock was felt generally 
throughout the group, being heaviest on Maui; 44° lunar halo 
at 10 p. m. on 21st. 

Reported from other stations: Pepeekeo, Hawaii: in addi- 
tion to earthquake noted above, slight shock on the 28th; 
heavy surf on 6th to 9th, inclusive, 23d, 27th, and 28th; winds 
ene. and e., mean force, 1.1; average cloudiness, 6.6; dew one 
morning. Waimea, Hawaii, northeast gale, 7th to 9th, in- 
clusive, and with but few exceptions, fresh and strong trades. 


Eleva- | Mean | Mean | Cor. | High- | Low- 
Stations. tion. max. | min. | av’ge. | est. est. 
Pepeekeo ............. cnbesssenascenens 100 77.6 68.8 72.5 | 80 67 
621; 79.2 67.6 72.7 | 82 65 
2,730 | 72.1 60. 0 65.4 77 57 
,000 69.1 52.5 60.1 73 50 
2,700 87.0 57.9 71.8 | 94 56 
Kinau Street (Castle).................. 50 | 82.8 71.9) 76.1 86 67 
United States Magnetic Station ........ 50 
60; 829| 66.7| 86 64 
United States Experiment Station . - 350 | 83.7) 69.8| 76.0) 88 68 
| 


CLIMATOLOGICAL DATA FOR JAMAIOA. 


Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 


Comparative table of rawnfall for June, 1904. 


Rainfall. 
Relative |Numberof 
Divisions. | area. stations. 
1904. Average. 
| Per cent. | Inches. | Inches. 
Northeastern division ................... 25 | 19 18. 27 9. 42 
22 53 11, 61 5.17 
West-central division ................./. 26 | 26 17. 62 10. 23 
Southern division ....................... | 27 | 35 13.31 6.47 
| 100 | 124 15. 20 7. 82 


"The rainfall for June was, therefore, very nearly twice as 
much as the average for the whole island. The greatest fall, 
54.17 inches, occurred at Moore Town in the northeastern 
division, while 5.83 inches was recorded at Milk River in the 
southern division. 
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Chart X. Hydrographs for Seven Principal Rivers of the United States. June, 1904. 
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Chart XI. Average monthly vectors of the general circulation. | ; 
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Chart XII. Average monthly vectors of the general circulation. 


